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e New type of control mechanism provides 


extreme sensitivity 


e Proportional Band adjustment with minimum 


Masoneilan Displacement-Type 


upset of control setting 


e Wide range of standard sizes, 14 inches to 


15 feet 


Have you a liquid level control 
problem that requires positive, ac- 
curate level control? Then investi- 


gate the new Masoneilan 12,000 . 


Series Displacement-Type Level 
Controllers. Available in a wide 
choice of standard ranges from 
14 inches to 15 feet, they give you 
unusual features not obtainable in 
any other types of controllers. A 
new type of control mechanism 
assures extreme sensitivity ...a .001 
of an inch change in level, changes 
the output pressure. Control action 


is always clearly indicated and the 
procedure to reverse the action is 
simple. Special stops protect the 
torque tube from mechanical over- 
travel. Case mounting can be re- 
versed in the field from left to right 
without additional parts. 

Solve your level control prob- 
lems with the new Masoneilan Con- 
troller. They meet all your require- 
ments for level control including 
interface service, gravity control 
and remote level indication. Write 


‘ for complete information. - 


MEW eS SIRAND) 
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W aun the influence of the Petroleum Adminis- 
tration for War was used to prevent the Petroleum 
Industry War Council from expressing its attitude 
toward the Anglo-American oil pact, PAW thereby 

changed its status from that of an 


Now It’s a. 28°"¢Y of government into a 
bureau. 
Bureau It has been a matter of pride 


within the industry as well as 
within government that PAW had so conducted 
its affairs as not to deserve the stigma of bureauc- 
racy. PIWC enjoyed its pleasant relationship, as 
an advisory body, voluntarily set up and approved 
by Harold L. Ickes and other PAW officials. 

That this relationship had much to contribute 
to the workings of PAW is undoubted. As an 
agency, PAW has nothing in government superior 
in effectiveness. The record speaks in high ap- 
proval. 

But an oil pact came along and gained the status 
of moving to a matter of approval. It is accepted 
that a majority of those within the petroleum in- 
dustry do not approve of the oil pact. It was 
logical that PIWC would in time have occasion 
to reveal its attitude toward the oil pact. 

At that point PAW ceased to be a cooperative 
agency. It made its.influence so effective that 
PIWC declined to take action. That is the way of 
a bureau, and not the way of an agency. 

In effect the action of PAW is that it welcomes 
cooperation when it is in keeping with what PAW 
considers proper. Otherwise, no cooperation is 
wanted. 

It is not logical that PAW, itself, is vitally con- 
cerned as to the final status of the international oil 
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. 
pact. That is the reason many believe that PAW 
in its warning to PIWC was éarrying out instruc- 
tions from some other agency of the federal gov- 
ernment. 

When bureau befriends 
bureaucracy. 


bureau the result is 


~ 
SENATOR Guy M. Gillette of Iowa, perennial 
antagonist of the oil industry, charges the industry 
has conspired to take the synthetic rubber industry 
away from alcohol. As a member of the farm bloc, 

: the Senator of course is interested 


Senator in boosting the market for grain. 
Basis for his charge of conspiracy 
In the Dark = comes from orders by the rubber 


administrator that production of 
butadiene from petroleum be stepped up during the 
fourth quarter. The Senator further intimates that 
the oil industry is curtailing gasoline deliveries for 
benefit of aggression in the rubber matter. 

What the Senator has overlooked is that the oil 
industry did not seek and does not know if it wants 
the synthetic rubber business. Total demand for 
the ingredient the industry can. supply for that 
purpose is so small a part of the industry’s volume 
that it is of little consequence. Plants which have- 
been built to make rubber ingredients were erected 
under government urging as a part of the war 
effort, and the oil industry contributed largely and 
eagerly of its technical talent toward perfecting 
processes for making synthetic rubber—whether 
grain or petroleum is the starting point. It was. 
apparent during the construction period that pref-~ 
erence was given the alcohol plants while petro- 
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The picture above shows a Dowtherm installation used 
in the deodorization of vegetable oils by a processor 
located in the Middle West. In addition to the accurate 
control of heat, this operation calls for the frequent 
starting-up and shutting-down of their 4,000,000-BTU/hr 
system, a requirement which, they report, Dowtherm 
has ideally fulfilled during its several years of operation. 
That is flexibility. And since the installation of Dow- 
therm, early in 1940, it has been necessary to add only 
one drum of Dowtherm fluid as replacement. That is 
economy. 

Dowtherm users throughout fhe country are proving 
that the Dowtherm method of precise heat-control in 








the 400°-725° F. range has many other advantages, too: 
freedom from the hazards of high pressures . . . uni- 
formity and often improvement of product .. . saving 
of production and maintenance time . . . combining 
precision cooling with precision heating . . . eliminating 
costly production breakdowns. Any or all of these 
features—inherent in both the Dowtherm liquid and 
Dowtherm vapor systems—may be helpful in your 
business. A note to Dow is a quick way to find out. 


THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 


New York + Boston © Philadelphia * Washington * Cleveland « Detroit 
Chicago + St.Louis * Houston * San Francisco « Los Angeles * Seattle 


CHEMICALS INDISPENSABLE] 


Dowtherm 


The high-temperature, low-pressure heat transfer medium 
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leum plants. waited for materials, The fact that 
grain has a farm bloc in Congress and oil does not, 
may have had something to do with that. 

Now that the plants are built, petroleum plants 
have not been working at capacity because alcohol 
has been carrying the load. Economiss have been 
laid aside because by making less butadiene the oil 
industry can make more aviation gasoline. This 
will not continue always. After the war, synthetic 
rubber will be made. from the cheapest ingredient 
available unless there is more government inter- 
ference than is hoped for. When that happens, 
alcohol from grain will have small chance against 
sugar refuse as a source of alcohol. Or it might be 
that petroleum will supply alcohol and it can 
make ethyl alcohol more cheaply than it can be 
made from grain at the price the farmer wants. 

Alcohol has been available for making rubber at 
the expense of the beverage business. Makers of 
alcohol would prefer to get back to their own busi- 
ness. Because of its cheapness, butadiene from 
petroleum probably will be used for rubber after 
the war. But so far as seeking to take something 
away from the farmers—the oil industry was asked 
to make butadiene and has been too busy with that 
and other war emergencies even to find out if it 
will want the business permanently. 


BD eicics the men and women who make up the 
petroleum industry are satisfied with provisions of 
the Anglo-American petroleum treaty proposal 
they should register their objections, especially to 
members of Congress. It is foolhardy 
to expect,others to shape the pro- 


Is It Sone 
posal or to prevent its final approval. 


Wanted? 


This document will permit govern- 
ment to have further control over 
the jobs and investménts in the domestic oil indus- 
try. Those having the jobs and the investments 
should study and act accordingly. 

Two objections seem evident to PETROLEUM RE- 
FINER. One is the freedom of authority it would give 
to a commission. Several readings of the proposal 
leave the first conviction—that a few men would 
have powers for doing to the industry what no 
corporation would dare attempt. 

The other. is that the proposal is in the final 
analysis nothing but a cartel. The proposal would 
empower a commission to determine the market 
for oil and to supervise distribution. When this is 
done by an industry it is branded as a cartel, and 
the parties to the agreement are prosecuted on a 
charge of violating the anti-trust laws of the 
United States. 

Now the government of the United States would 
be empowered to do what its laws condemn. 

When a commission comes to determining the 
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amount of a product to be sold, it in turn must do 
something about how much of the product is avail- 
able. That is where the decisions of the commission 
finally will have influence on the jobs and invest- 


-ments within the oil industry in.-the United States. 


The only way a market can be divided is’ by divid- 
ing production. 


On: of the shortcomings of mankind is the 
assumption of each individual that he has been the 
victim of a circumstance whereby another has 
profited. ‘Because of this attitude men combine into 
cliques, somewhat circumscribed by 
disaster. It even pervades an indus- 
try, such as petroleum. It was com- 
mon .admission in recent vears for 
the marketing department of a major 
company to contend that its profits were hampered 
by action of the refining division, which in turn 
might blame its plight ‘on production. 


Recently we have had the sorry spectacle of men 
who expect aid from the federal government so as 
to permit readjustment. Owners of plants have 
contended that they should have some money 
benefits, so as to shift production back to goods 
for peacetime consumption. The ones who are 
making the war goods likewise want a period of 
unemployment compensation so as to readjust 
themselves in peacetime employment. 


Each contends that the other has enjoyed abnor- 
mal profit during the war, consequently the assist- 
ance is justified. Neither side seems to have con- 
sidered the proposition of saving something for the 
readjustment. That can be done, even under exist- 
ing tax payments, 


Greener 
Pastures 


This age needs a wave of willingness to accept 
responsibility.. No war is going to be fought in 
luxury and ended without penalty, even for the 
victor. 


ly WOULD be appropriate if the working forces 
of the refining plants turned each day and gave 
a figurative bow to the laboratory. Out of research 
has come to the development which has required 
expanding employment, and fortu- 
nately the employment in refin- 
ing has been at an ever-rising 
wage scale. 


Out of the 


Laboratory 
In the October PETROLEUM RE- 
FINER Gustav Egloff set out the place of invention 
in the petroleum industry. In this issue Thomas 
Midgley has a paper of similar nature. These opt- 
standing scientists have messages the working 
forces of refining plants should study. 
What. they offer is proof that jobs come out of 
the research laboratory. 
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Equipment 


Fit the Otter to the Job! 


pt delivery of propellers, paddles, turbines, 
special chemical-plant castings in stain- 
; alloy, and carbon steels, and gray iron. 


__Fort Pitt Steel Casting Division___ 


K. PORTER COMPANY, Inc. 


PITTSBURGH 22, PENNSYLVANIA 
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Butane Dehydrogenation 





By the Houdry Process 


R. C. LASSIAT, Catalytic Development Corporation, and 
F. D. PARKER, Bechtel-McCone Corporation 


ey DROGENATION of light hydrocarbons 
has attracted considerable attention in recent years 
as a means for making the large quantities of natural- 
gas constituents available for manufacture of petro- 
leum constituents, chemicals, and chemical inter- 
mediates. At the beginning of the present war, major 
interest was focused on the production of butadiene 
—the principal constituent of Buna-S synthetic rub- 
ber. Buna-S rubber production represents approxi- 
mately 83 percent of the total planned United States 
synthetic rubber production.” 


Previous Work 


The literature contains numerous references to 
theoretical and laboratory studies of dehydrogena- 
tion yields, operating conditions, and catalysts.%*?° 
It has been known for a number of years that normal 
butane can be dehydrogenated to butylene and buta- 
diene at elevated temperatures in the presence of 
metallic oxide catalysts. One of the catalysts which 
is most attractive from the point of view of cost, 
activity, and ruggedness is chromic oxide supported 
on alumina.”*:*® While the literature indicates that 
attractive yields are obtainable with this catalyst, 
























































TABLE 1 
N-Butane Dehydrogenation Equilibrium* 
EQUILIBRIUM MOL FRACTION 
n-Butane Butene-1 Butadiene-1. 3 Hydrogen 
Temperature 
——;——__- 1 0.25 1 0.25 1 0.25 1 6.25 
K | ¢ F Atm Atm Atm. | Atm. | Atm. | Atm. | Atm Atm. 
600 327 621 .97 .96 .015 .02 a ea 015 .02 
700 | 427 801 .72 .58 .14 .20 a 01 .14 21 
800 | 527 981 .42 .20T .27 34 01 .04 .30 42 
900 627 1,161 .20 .02 .29 .30 .07 13 .44 .55 
1,000 27 1,341 .01 -01 .22 .09 .18 .27 59 .63 
**Round-ed Off” values from Gruse and Stevens. t Adjusted. 


TABLE 2 


Comparison of Calculated Equilibrium Olefin Concentrations in 
Butane Dehydrogenation at Atmospheric Pressure 


> 














E—— 
TEMPERATURE Equilibrium Olefin Concentration (Mol. Percent) 
°K 7 °F Gruse and Stevens* Kassel} t Pitzer t 
_—— 
700 427 801 14 8.3 11.4 
_ 500 932 25 20.6 24.5 
873 600 1,112 34 40.3 41.9 
1,000 727 1,341 40 48.7 48.7 




















"Includes butene and butadiene. t Butene only. 
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t Reported by Grosse and Ipatieff: . 





te Houdry adiabatic catalytic dehydrogenction proc- 
ess has made available to the petroleum refining, petro- 
chemical and natural gasoline industries a means for 
converting paraffins from ethane through pentane to 
olefins and di-olefins. Other dehydrogenation reactions 
of commercial interest can be handled by the process. 
Commercial operation of the Houdry adiabatic dehydro- 
genation process for the production of butadiene proves 
the feasibility of the process. Large potentialities for 
production of chemicals from petroleum are opened up, 
and it is therefore expected that the process will find 
application in postwar dehydrogenation projects. 

This paper was presented at the Fall Meeting of the 
California Natural Gasoline Association, Los Angeles, 

. October 13, 1944. 











the details of catalyst manufacture, operating 
conditions, heat balances, process and mechanical 
features of the equipment in which the reaction can 
be carried out commercially had to be developed by 
technical groups active in the field.**’ 

The basic chemistry of the dehydrogenation re- 
action is briefly illustrated below: 





n-C4H0 Se Cie C4Hs a H: 
(normal butane) < (normal ew + hydrogen) 
n-C,H ——> GH. 


(aociel butylene) <-———— (butadiene -+- hydrogen) 


The above reactions occur to an appreciable extent 
only at temperatures above 900° F. 

Table 1 presents equilibrium values for mol frac- 
tion of n-butane, butene-1, and butadiene 1, 3 as 
calculated from thermodynamic considerations by 
Gruse and Stevens.® 

Table 2 lists equilibrium olefin concentrations as 
calculated from data of Gruse and Stevens,® Kassel, 
and Pitzer. The work of the latter authors on this 
subject is summarized by Grosse and Ipatieff.* While 
the absolute values of equilibrium constants are at 
variance, the magnitude of per-pass conversions is 
indicated. 


Description of the Houdry Adiabatic 
Dehydrogenation Process 


Dehydrogenation is accomplished by passing the 
preheated hydrocarbon vapors under controlled condi- 
tions of space velocity, temperature, and pressure 
over catalysts of the chromic oxide (Cr,O,)-alumina 
type. A study of their catalytic behavior as related 


{409} 85 








to their physical and chemical characteristics has 
resulted in the preparation of materials of controlled 
and highly selective activity suitable for various de- 
hydrogenation charging stocks described in_ this 
paper. 

During the reaction period a large amount of heat 
is absorbed due to the heat of reaction which is of 
the order of 1000 Btu’s per pound of butene produced 
from butane, 2000 Btu’s per pound of butadiene pro- 
duced from butane. In addition to products of de- 
hydrogenation, fixed gas is liberated and coke is 
deposited on the catalyst. This coke has to be burned 
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FIGURE 1 


Effect of temperature at various space rates on the dehydrogenation 
of butane (Seven inches of mercury, absolute). 


off periodically in order to restore the initial catalyst 
‘activity. 

The characteristic feature of the Houdry dehydro- 
genation process is that the operating conditions are 
so chosen that the heat used for the reaction during 
the onstream period is substantially the same as the 
heat developed by the combustion of the coke deposit. 
Futhermore, the heat capacity of the catalyst bed is 
controlled by mixing with the active catalyst in the 
form of pellets, a catalytically inert material. Several 
sources of such inert material are available, but 
secrecy orders do not permit disclosure of further 
details at this time. The inert material acts as a 
heat-storage medium, absorbing during the regenera- 
tion cycle the heat liberated by the combustion of 
the coke deposit, with « consequent increase in tem- 
perature of the bed, and releasing that heat to the 
reacting hydrocarbons during the dehydrogenation 
period, with decreasing temperature. 

The preferred condition is that the heat of reaction 
be slightly greater than the heat of combustion. The 
heat deficiency and the desired operating tempera- 
ture are controlled by the adjustment of reactant 
and air temperatures, and by the use in the regenera- 
tion cycle of an amount of air substantially greater 
than the combustion requirements. The latter equal- 
izes differences in temperature in a large size bed due 
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to heat losses in parts adjacent to the wall, imperfect 
flow distribution of fluids throughout the bed, minor 
inequalities in catalyst activities and heat capacities, 
and the like. The air used being near atmospheric 
pressure, the cost of pumping is nominal and the 
heat can be recovered in waste-heat boilers. 

The inert material possesses a very large surface 
and the heat exchange between this material, the 
catalyst pellets, and the reactants takes place with 
very small temperature differences. 

The on-stream periods are kept very short, namely, 
between 7 and 15 minutes. By this means the tem- 
perature variation during the cycle is small, usually 
within 50° F. covering the optimum range of tem- 
perature necessary to insure high conversions; also 
the total coke deposits on the catalyst is limited to 
a low value, insuring high catalyst activity through- 
out the cycle. 

The advantages derived from the use of this 
scheme are as follows: 


1. Expensive special alloy heat-exchange equipment with- 
in the reactor is eliminated and the reactor construc- 
tion is cheap. 

2. Reactants are introduced at substantially reaction tem- 
perature, eliminating problems of pre-thermal cracking. 

3. The temperatures are controlled within the desired 
range of reaction. No excessive temperatures are en- 
countered during the regeneration period, thus pro- 
tecting catalyst life. ° 

4. Regeneration can be accomplished by the use of fresh 
air, with no limitation of oxygen concentration, and 
there is no problem of recirculating hot gases. 

5. High conversion per pass and high product concentra- 
tion are feasible. 


Extensive laboratory and pilot-plant experimenta- 
tion as well as continuous commercial operation have 
proved the practicability of this unique development. 


Discussion of Laboratory Data on the Effect of 
Variables in the Dehydrogenation of Butane 
and Butane-Butene Cuts 


Temperature 


Dehydrogenation equilibria referred to previously 
indicate that high temperatures are required for con- 
versions of commercial interest. These equilibria are 
such that mono-olefins can be produced economically 
at substantially atmospheric pressure and tempera- 
tures of the order of 1050-1100° F. For the produc- 
tion of di-olefins, however, not only high tempera- 
tures but also low partial pressures are necessary. 
These can be attained b~ either diluting the reactants 
with some inert gas or vapor or operating at low 
absolute pressure. Considerations of cost ‘usually 
preclude the use of gases. Steam has been found 
to be detrimental to the reaction, as well as to 
catalyst life. Operating at-reduced pressures as 
low as 2% pounds absolute has been found prac- 
tical for the production of di-olefins and the engineer- 
ing problems connected with this type of operation 
have been readily solved. 

Figure 1 shows the effect of temperature.at various 
space rates on the dehydrogenation of butane. These 
data were obtained during the study of butadiene 
production and were, therefore, obtained at reduced 
pressure. Of interest is the rapid increase of yield 
with temperature, the decrease in selectivity, and 
the rapid increase in coke formation above 1100° F. 


Space Rate 


Space rate can be varied quite widely without 
substantially affecting the yield of. products. The 
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side reactions, particularly the coke formation, are 
cut considerably by increased space rates and this 
factor is the mose effective way to balance out heat 
of reaction with heat of carbon combustion. 

Figure 2 shows the yield of butadiene from a 
charging stock containing 35 percent n-butene and 
65 percent butane at constant pressure, constant 
temperature, and varying space rate. The upper 
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FIGURE 2 


Yield of butadiene from a charging stock containing 35 percent n-butene 
and 65 percent butane at constant pressure, constant temperature, and 
varying space rate. (Temperature 1100 F., pressure 5 inches mercury, 





























absolute). 
490 ——" 450 
~ ‘ 
30 ere OF COMBUSTION OF GCoKE 4350 
300} — ied 
% Pag 300 
s 1 
3 — 250 
~ Lee P 
e = 
200 200 
z Geers 
‘so|— “ HEAT OF REACTION os 
. 
16 Pte 16 
Ai OS 








BUTADIENE 
wil 
b 


\eurowe Wwt% 


Y 





n 
rm 









































_ 4 
a en 
ox, 3 & LIGH Se 
¥3 .coKe wre 2 
0° 

o—_ ° 

5 6 7 8 9 10 u 

PRESSURE INCHES HG.ABS. 
FIGURE 3 


Ettect of varying pressures at constant temperature and space rate on 
‘harging stock containing 35 percent n-butene and 65 percent butane. 


November, 1944—A Gulf Publishing Company Publication 


curves show the calculated heat of reaction and heat 
of combustion, respectively. The point at which the 
curves cross is the point of operation at “adiabatic 
condition.” ‘ 

These data were obtained in a laboratory iso- 
thermal unit. 


Pressure 


Within the range of pressures necessary to ‘effect 
the desired reaction an adjustment in pressure also 
provides means of controlling the coke deposit in 
relation to the heat of reaction. 

Figure 3 shows the effect of varying pressure at 
constant temperature and space rate on same charg- 
ing stock as above, i.e. 35 percent n-butene and 65 
percent n-butane. Again it can be seen that the 
curves showing heat of reaction and heat of combus- 
tion cross at the operating point for the chosen space 
rate and temperature. 
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FIGURE 4 
Relationship between butene in original fresh feed, butene in composite 
feed to reactor, butene in recycle stock, and butadiene in reactor product. 
(Space rate 1, pressure 5 inches mercury, absolute). 


FeedC om position 


Figure 4 shows the relationship between butene in 
original fresh feed, butene in composite feed to re- 
actor, butene in recycle stock, and butadiene in re- 
actor product. It shows the yields of products from 
once-through operation (lower scale) and the yield 
product distribution in recycling operations. For ex- 
ample, starting with n-butane (0 percent butene in 
fresh feed), the reactor charge builds up to approxi- 
mately 44 percent butene and the yield of butadiene 
per pass is 12.5 percent. 


Catalyst Activity 


From the above considerations, it is evident that 
the catalyst must possess enough activity to give 
good conversion with a controlled coke deposit. Also, 
the activity must be oriented towards the maximum 
conversion of butane resulting in higher butene con- 
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centration in reactor charge and subsequently higher 
conversions to butadiene per pass. : 

Figure 5 shows the effect of catalyst heat treat- 
ment on butadiene and coke yield for a given con- 
centration of chromic oxide on the alumina support 
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FIGURE 5 
Effect of catalyst activity 


and the effect of varying this concentration on con- 
versions of butane and butene, respectively. 


Description of Commercial Units 


Figure 6 is a simplified flow chart of the single- 
stage unit. 

The normal butane is preheated in a furnace along 
with the unconverted butane-butene cut recycled 
from the extraction unit. The catalytic battery com- 
prises 6 reactors, although it could be built with 3 
reactors of same total capacity. 

After passing through the catalyst bed, the hydro- 
carbons are cooled by direct spraying with oil, com- 
pressed and sent to a vapor-recovery system of 
conventional design where a cut of butadiene-butene- 
butane is obtained. Butadiene is extracted and puri- 
fied by solvent or a combination distillation-solvent 
extraction, the remaining B-B cut returned to the 
process as recycle stock. 


TABLE 3 


Comparison of Laboratory, Semi-Commercial and Commercial Units 
. Houdry Single-Stage Butadiene Process 

















Pilot Semi- 
UNIT Plant Commercial Commercial 
Catalyst capacity, cu. ft......... 0.35 11.7 1,060 
Number cases... .......-..0+++: 1 1 6 
Operating Conditions: 
Cat. temp., on-stream, °F. ave. 1,060 1,124 1,100 
Cat. temp., off-stream, °F. ave. abs 1,083 ae 
Cat. temp., °F. ave........... RAS 1,103 1,070 
, inches Hg. abs 5.0 4.9 4.9 
—_ Robvcac 10.0 con ; om 
Charge temperature, °F....... nes 7 Y 
tion air temp., °F ; 1140 107g, 
Charge rate, V/V/hr.,........ 1 c . 
Regeneration Soe CFM /liter 0.5 1.8 2.2 
Yields, Percent Weight: Charge | Prod. | Charge | Prod. | Charge | Prod. 
Ca and lighter............... ay 1.6 4.6 7.8 2.2 3.7 
Ga Cac paeiac ea Oe s-< 2.5 3.7 3.1 1.6 0.9 1.9 
NR GI a aR Sy aoe 3.5 1.5 2.3 2.1 2.5 
ER ies ois pec vedice cs5s:s 26.8 36.8 28.9 26.9 23.1 23.1 
NR 53 ks Vweeca'ses dda’ 70.5 42.9 62.7 46.3 67.0 53.3 
NS cs dia ca abeacss cos 0.2 10.1 se Sin 11.8 3.8 12.7 
DAs wes 6 Fak demas odie oi Je 0.4 ea 0.8 0.9 1.7 
GP cthecckeatabisnnomae- 1.0 a oR ee 1.2 
100.0 100.0 100.0 100.0 100.0 100.0 



























After the on-stream period, air is introduced to 
burn off the coke deposit. This air-is preheated by 
direct combustion of fuel in the stream, and the pres- 
sure at the blower discharge is controlled by the 
pressure drop through the system which is generally 
of the order of 2-3 pounds per square inch. 


At the end of the regeneration period, the air re- 
maining in the reactor is evacuated by a steam jet, 
prior to introduction of hydrocarbons for another 
on-stream ‘period. ° 


Motor-operated valves are operated through a cycle 
timer similar to the type used in a large number of 
Houdry catalytic cracking units. Proper interlocks 
insure that a ‘valve cannot be opened unless the 
necessary valves have been previously closed, pre- 
cluding mixing of various streams. As a further pre- 
caution against mixing of streams through valve 
leakage, inert gas is automatically admitted in the 
bonnets and lantern rings provided in the packings 
when valves are closed. 


The flow of reactants and air is continuous; two 
reactors of the battery receiving hydrocarbons while 
two are receiving air, and the last two being under 
valve change or purging operation. 

Heat can be recovered from the cooling oil by heat 
exchange with the furnace feed and from the air 
stream in waste-heat boilers. 

A very satisfactory two-stage operation has also 
been developed. Secrecy restrictions imposed by 
government agencies preclude discussion of the de- 
tails of operation at the present time. 

Commercial operation of the Houdry adiabatic 
catalytic dehydrogenation process is carried on by 
Sun Oil Company at its Toledo refinery and Standard 
Oil Company of California at its El Segundo refinery. 
Both of these facilities were -built by Defense Plant 
Corporation, and are operated by the respective oil 
companies for the account of Rubber Reserve Com- 
pany. Butadiene production from the Toledo plant 
is utilized in the production of GR-S rubber at the 
copolymerization plants of Firestone and Goodyear 
at Akron; butadiene from the El Segundo installa- 
tion is utilized at the U. S. Rubber and Goodyear 
plants at Torrance, California. One of these plants 
operates in the single-stage cycle as described above. 
The other plant is equipped to operate either single 
or two-stage. 

Table 3 gives a comparison of typical pilot-plant, 
semi-commercial plant, and commercial-plant operat- 
ing conditions and yields. Commercial results are 
in general agreement with the correlation of Figure 
4, with certain deviations as regards butene concen- 
tration in the reactor charge, although butadiene 
yields per pass predicted in the correlation are ob- 
tained. . 


Application of the Process to Production of 
Mono-olefins 


For the production of butenes from the corre 
sponding normal and isobutane, the reaction is com 
ducted at atmospheric or slight positive pressures 
and the space rate adjusted to balance the coke 
formation with the necessary heat of reaction. 

Laboratory and semi-commercial operations have 
indicated the possibility of obtaining up to 50 percent 
conversion with selectivities of the order of 70 to 7 
percent. 

The plant flow sheet is substantially the same as 
the one-stage unit. Line sizes and compression fe 
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Houdry one-stage dehydrogenation flow chart 















































Butadiene plant of Standard Oil Company of. California, El Segun do, where the Houdry adiabatic dehydrogenation process is used 
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covery facilities are smaller than with vacuum 
operation. 

If it is desired to produce both butadiene and 
butenes, the process can be operated under reduced 


pressure. In this case it is more practical to balance 


the heat requirements by supplementing the normal 
coke production, This can be accomplished by pass- 
ing on the catalyst a nominal amount of an ex- 
traneous material heavier in boiling range than the 
charge, after the dehydrogenation period. 

Propane and ethane can be dehydrogenated to 
their corresponding mono-olefins. The equilibrium 
concentrations in the same temperature region are 
lower than for the dehydrogenation of butane. Con- 
sequently, the yields per pass are correspondingly 
lower, of the order of 30 percent for propane and 


Other Applications of the Process 


Among the other products which have received 
attention in laboratory scale experimentation are: 
Isoprene from dehydrogenation of isopentane: 
styrene from ethyl benzene, and methyl styrene from 
isopropyl benzene. 

These reactions, not being limited by the low 
equilibrium concentration of the lower olefins, take 
place readily in the range of 1000-1050° F., and 
yields per pass of the order of 45 percent styrene 
and 60-65 percent methyl styrene are obtained. 

The principle of storing regeneration heat in an 
inert high-heat-capacity medium in the catalyst bed 
has still another interesting application in the Houdry 
adiabatic catalytic cracking process for the conver. 
sion of heavy petroleum fractions to gasoline. 
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ISOPROPYL ALCOHOL 
(solvent, antifreeze} 
acetone, esters 

PROPYLENE CHLORIDE 
[solvent], resins, propylene 
glycol 

PROPYLENE CHLOROHYDRIN 
[solvent], acetone, isopropy! 
ether ¢ acetate, propylene 
glycol and derivatives 

ISOPROPYL HALIDES 
[solvents] 

POLYMERS, ALKYLATED 

PRODUCTS [high octane 
motor fuels] 

SULPHUR DIOXIDE RESINS 
molded plastics 

ISOPROPYL ETHER 
[anti-knock compound] 

ALLYL . CHLORIDE 
Glycerol 

ISOPROPYL ACETATE 


ETHYL ALCOHOL 
[solvent, antifreeze, motor 
fuel] ethy! ether 
ETHYLENE CHLORIDE 
[solvent] resins, 
rubber substitute (Thiokol), 
ethylene glycol (antifreeze) 
ETHYLENE BROMIDE 
ETHYLENE CHLOROHYDRIN 
ethylene glyco! and 
derivatives 
ETHYL HALIDES 
(solvents), lead tetraethy! 
POLYMERS, ALKYLATED 
PRODUCTS [high octane motor 
fuel (neohexane)| (lubricants, 
lubricating o! additives] 
SULPHUR DIOXIDE RESINS 
moided plastics 
ETHYLENE OXIDES 
ethylene glycol 
ethanolamines 

















SECONDARY BUTYL ALCOHOL 
[solvent] methy! ethy! 
ketone, esters 

BUTYLENE CHLORIDE 
[solvent] butadiene 

BUTYLENE CHLOROHYDRIN 
[solvent] butylene glycol 
and derivatives 

BUTYL HALIDES 
[solvent] 

POLYMERS, ALKYLATED 

PRODUCTS [high octane motor 
fuels } 

SULPHUR DIOXIDE RESINS 
molded plastics 


TERTIARY BUTYL ALCOHOL 
[solvent] esters 
ISOBUTYLENE CHLORIDE 
isobutyraldehyde 
ISOBUTYLENE CHLOROHYDRIN 
[solvent], isobut@pic acid ¢ 
aldehyde, isobutylene 
glycol and derivatives 
DI-TRI-TETRA-¢ POLY 
ISOBUTYLENES [high octane 
motor fuel (iso-octane)] 
[additives for lubricants] 
ALKYLATED PRODUCTS 
[iso-octane (motor fuel)] 
SULPHUR DIOXIDE RESINS 
molded plastics 
TERTIARY BUTYL PHENOL 











resins 
METHALLYL CHLORIDE 
methy! glycerol 
methy! methacrolate resin 
(Lucite) 





BUTADIENE 


J 
| C,H, | 

















FIGURE 7 


Products obtainable from natural-gas hydrocarbons 


/ 


16-20 percent for ethylene. The selectivities- are high 
and the coke formation low at atmospheric pressure, 
and means of supplementing the coke formation as 
described above are used. 

In order to obtain ultimate yields, it is necessary 
to provide means for selectively removing the 
ethylene or propylene, as the case may be, from the 
reactor effluent after quenching and recovery by 
compression and or absorption. As is well-known, 
the ethylene can be removed by sulfuric acid and 
synthetic ethyl alcohol produced by hydrolysis. 
Propylene can be similarly removed to form iso- 
propyl alcohol on subsequent hydrolysis. It is there- 
fore seen that a whole field of potential chemical 
industries is opened up-by catalytic dehydrogenation 
of the relatively inert paraffin constituents of natural 
gas and gasoline to olefins or di-olefins, which can 
be reacted in a number of ways to produce a large 
number of products. Figure 7, from Bureau of Mines 
Information Circular 7108; diagrammatically shows 
a few of the intermediate and chemicals which can 
be produced from paraffinic hydrocarbons through 
the initial step of dehydrogenation. 
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Fischer-Tropsch Synthesis 
And the Gas Industry 


V. I. KOMAREWSKY and C. H. RIESZ, Institute of Gas Technology, Chicago 


aus extent of American petroleum resources has 
been a controversial subject for many years. How- 
ever, there is a unanimous agreement that processes 
for the production of alternative liquid fuels should 
be investigated thoroughly in the interests of national 
defense. Of the many processes which have been sug- 
gested, the following are the most important: 


1. Hydrogenation of coal 

2. Low-temperature carbonization 
3. Distillation of oil shale 

4. Treatment of tar sands 

5. Fischer-Tropsch synthesis 


Of these processes, the hydrogenation of coal, low- 
temperature carbonization and the Fischer-Tropsch 
synthesis are of interest to the gas industry. The 
Fischer-Tropsch process, however, is of particular 
interest to the gas industry because it alone possesses 
all of the following desirable features: 

1. A new, large scale use of gas 

2. Low-temperature, /ow-pressure process 

3. Important yields of high-quality gas are received as a 
by-product 

4. The hydrocarbon products can be used for water-gas 

_ enrichment in place of petroleum oils 

5. Potential consumption of off-peak gas production 


The Fischer-Tropsch synthesis is of value to the 
manufactured gas interests because of its potential 
ability to utilize off-peak water-gas production, e.g., 
during the summer months. Figure 1 shows the 
monthly variation in total sales of manufactured gas 
in the United States.’ Since the peak loads frequently 
are met by the use of stand-by water-gas sets, certain 
units may be idle most of the year. The natural-gas 
companies have accepted more space-heating loads 
than the manufactured-gas companies and conse- 
quently, the sale of natural gas is even more seasonal 
(Figure 2).1 The Fischer-Tropsch synthesis is a vital 
concern of the natural-gas interests also because 
natural gas is readily converted to mixtures of carbon 
monoxide and hydrogen by a number of reactions, 
among which are included: 








CH.+ H:O — CO-+ 3H: (1) 
CH.+ CO, 2CO + 2H; (2) 
CH.+ 40. > CO + 2H; (3) 


From such mixtures, or modifications thereof, valu-‘ 


able products could be synthesized by means of 
the Fischer-Tropsch synthesis. 

In the entire gas industry, therefore, carbon 
monoxide-hydrogen mixtures for use in the Fischer- 
Tropsch synthesis are available or are potentially 
available. In addition, well diversified experience and 
information obtained in the operation of water-gas 
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Ee Fischer-Tropsch synthesis or modifications thereof 
appears to have important implications for the gas in- 
dustry: 

First, it represents a means of upgrading gas; 

Second, a new use for gas is developed; and 

Third, the enrichment of water gas can be made in- 
dependent of petroleum. 

The last item is important from the viewpoint of the 
industry as well as in the interests of obtaining com- 
plete national self-sufficiency in regard to liquid fuels. 

This paper was presented before the Gas and Fuels 
Division of the annual meeting of the American Chemical 
| Society, New York, September 11 to 15, 1944. 











plants and in gas purification gives the industry a 
particular advantage in the manufacture of synthesis 
gas for the Fischer-Tropsch process. Accordingly, 
the Institute of Gas Technology initiated a basic 
research project to study the utilization of carbon 
monoxide-hydrogen mixtures for the synthesis of 
valuable products. 

It is the purpose of this paper to trace the develop- 
ment of the Fischer-Tropsch synthesis, to point out 
the various difficulties and to discuss the possibilities 
of the process as a contribution of the gas industry 
to national welfare. 


Historical Development of the Fischer-Tropsch 
Synthesis 


The pioneering work in the production of ‘hydro- 
carbons from water gas was that of Sabatier,” who 
found that finely divided nickel would catalyze the 
reduction of carbon monoxide to methane. 


CO + 3H: — CH,+ H:0O (4) 


There are four potential uses for this reaction namely : 
(a) enrichment of the heating value of water gas; (b) 
production of a substitute for natural gas; (c) stand- 
ardization of the composition and heating value of 
gas throughout the country; and (d) purification of 
hydrogen for use in hydrogenation processes which 





.employ catalysts susceptible to carbon-monoxide 


poisoning. 

However, aside from the added expense involved 
and the loss of heat due to formation of water 
(equation 4), two major technical difficulties are 
encountered, namely, poisoning by sulfur and poison- 
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TABLE 1 —Fischer-Tropsch Synthesis and the Gas Industry— 
Composition of Synthol ing by carbon deposition. The latter is caused by a 
blanketing of the active catalyst centers according 

wesitnes ‘to the following reaction: 
of Total 


im Identified nee ae (5) 








2 | panera The conditions favoring the production of methane 
aoe ml rather than the Fischer-Tropsch synthesis of higher- 
pionic acid ‘ ° ° oa 
Isobutyrie acid molecular-weight hydrocarbonsare: (i) catalyst; (ii) 
peers escent . relatively high temperature; and (iii) high propor- 
Water soluble alcohols—Aldehydes tion of hydrogen in the reacting gases. Nickel and 
and ketones Methy] alcohol , : ‘ . 

Ethyl aleobol; ~ 14 iron catalysts are active at atmospheric pressure. The 
7 nepes ot temperature required is about 300° C. for nickei 
catalysts. The ratio of hydrogen to carbon monoxide 
Partly miscible with water........... ‘6a theoretically should be three (equation 4). 


Oil volatile with steam Propionic aldehyde sabe It is of passing interest that carbon dioxide may be hydro- 
Isobutyric aldehyde vane genated to methane at 300° C. over a pure iron catalyst.’ 


Di-ethyl k ‘ 4 ‘ 
Solel coneani “aR Ruthenium powder or ruthenium-thoria-asbestos also may be 


Higher alcohols (to Co). . 15. used for the production of methane from CO, at 100° C.* 

: However, after the initial step which is conversion to carbon 
oe monoxide and water vapor, the reduction proceeds accord- 
Oil not volatile with steam ass ing to equation (4). 

In 1913 the Badisché Anilin- und Sodafabrik® pat- 
ented the conversion of mixtures of carbon monoxide 
and hydrogen into saturated and unsaturated gaseous 
Effect of Alkali Strength and liquid hydrocarbons, alcohols, aldehydes, acids 
and ketones by catalytic treatment at elevated tem- 
(In order of increasing alkalinity) Atm. |ccpercu.m. peratures and pressures. Mixtures of two or more 
or aa aa parts of carbon monoxide and one of hydrogen passed 
141-121 over a catalyst impregnated with alkali and oxides of 
140-133 | * cobalt, osmium or zinc, gave the above products at 
pressures of 100-120 atmospheres and temperatures 
of 300-400° C. 

TABLE 3 In 1923 Franz Fischer and Hans Tropsch reported 
Effect of H:CO Ratio the reduction of carbon monoxide in the presence of 
~  alkali-iron catalysts at 400-450° C. and 100-150 atmos- 
Temp. | Pressure | cet m. Pheres pressure.*® The product was a mixture of ali- 

_— re _ phatic alcohols, aldehydes, ketones, acids and esters 

410 72 26 which was given the name synthol.* Practically no 

wat “ “2 hydrocarbons were found in this mixture (Table 1).’ 
By heating synthol at 450° C. for one hour, a mixture 
of hydrocarbons was received. 

Later work showed that the yield of oxygen- 
containing compounds increased with ‘increasing 
strength of alkali incorporated in the catalyst® 
(Table 2) and with decreasing ratio of hydrogen to 
carbon monoxide® (Table 3). 

By a reversal of the conditions for increasing 
synthol production (i.e., lower pressure, high hydro- 
gen-to-carbon-monoxide ratio, no-alkali in catalyst), 
Fischer and Tropsch in 1926 converted mixtures of 
carbon monoxide and hydrogen to a product almost 
free from oxygen-containing compounds.” Iron or 
cobalt catalysts were employed at atmospheric pres- 
sure and 250-300° C. The product, consisting largely 
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Yields of Hydrocarbons at Different Pressures Over a 
a CO-ThO.-kieselguhr catalyst 


Yield*, Grams per cubic meter 
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Effect of pressure upon. yields of hydrocarbons = 
(CO-ThO.-Kieselguhr catalyst) * Yields are averace of four weeks operation. 
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Effect of pressure on catalyst activity and life (CO-ThO:-Kieselguhr catalyst) 


of hydrocarbons ranging from ethane to solid paraffin 
wax, is known.as kogasin.| The production of syn- 
thetic gasoline from water gas is known as the 
kogasin synthesis whereas Fischer-Tropsch synthesis 
is a more general term for the conversion of water 
gas to liquid products. 

Later work (1932) showed that a nickel-manganese 
oxide-alumina-kieselguhr catalyst was superior to 
earlier cobalt catalysts for kogasin synthesis at “nor- 
mal” or atmospheric pressure.“ { 

By 1933 the kogasin process had been successfully 
developed-on a laboratory and pilot-plant scale. As a 
result, Ruhrchemie A.G. was able to construct a plant 
of 1000 tons per year capacity at Oberhausen- 
Holten.** The synthesis gas (1 CO :2H,), after re- 
moval of sulfur compounds (0.1 grain of sulfur per 
100 cubic feet), was passed over a nickel-alumina- 
manganese dioxide-kieselguhr catalyst at 190-210° C. 
and atmospheric pressure. Industrial progress was 
rapid until at the end of 1936, there were five plants 
in Germany with a total capacity of about 805,000 
barrels per year.** 

The industrial progress of the kogasin synthesis 
was accelerated by the discovery of the “middle- 
pressure” synthesis by Fischer and Pichler in 1936.%* 
At pressures of 5 to 15 atmospheres an optimum yield 
of solid plus liquid hydrocarbons was received 
(Table 4, Figure 3).%° The chief advantage of this 
type of operation was that loss in catalyst activity 
was decreased. Whereas the yield dropped from 130 
to 100: grams per cubic meter in “normal-pressure” 
(atmospheric) synthesis in 4 weeks, the “middie- 


+ A contraction of the German: Kohle-Gas-Benzine. 
t Later developments show that a cobalt-thoria-kieselguhr (100:18:100) 


catalyst is the best catalyst for Kogasin synthesis. This catalyst is active 
at 175° C. and optimum activity is obtained at temperatures of 190-200° C. 
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pressure” synthesis produced 150 grams initially and 
still was above 100 grams per cubic meter after 26 
weeks of operation (Figure 4). This synthesis has 
been performed with cobalt** and iron (1937)** cata- 
lysts; nickel catalysts deteriorate rapidly due to for- 
mation of nickel carbonyl at these pressures. 


In 1938 the synthesis of high-melting wax on 
ruthenium catalysts at high pressures was reported.” 
In a study of certain metals of Group VIII of the 
periodic table (Ru, Rh, Pd, Os, Ir, Pt), ruthenium 
was found to produce solid hydrocarbons more effec- 
tively than any other metal of this group.” Thus, at 
100 atmospheres pressure and 195° C., 100 grams of 
paraffin wax and 50 grams of oil were obtained per 
cubic meter of gas (2H, :1CO) with a ruthenium 
catalyst. No appreciable change in the activity of 
the catalyst occurred in a 6-month test. By solvent 
extraction of a solid paraffin obtained at 1000 atmos- 
pheres pressure, a paraffin wax was obtained which 
had a melting point of 132-134° C. and a molecular 
weight of 23,000.** 

The industrial progress of the kogasin synthesis in 
Germany during 1933-40 was accompanied by de- 











TABLE 5 
Composition of Kogasin 
Percent by Olefins, 
Weight | Volume Percent 
on Mei Cas ORE BOND Foo oc. i oe oe des ekne e dda 8 55 
gh ER ES rire Greer es rc? wre 46 45 
PN CHRON U0). cain ws cence ces ue Bacvedasews sas 14 25 
OBR te ree Pee et We, She ears 22 10 
Re os. lac ameteeses sae 7 ; 
Paraffin wax from catalyst}. ..........0..000 ec cceeeeeeees 3 . 











* Melting point, 50° C. t Melting point, 90° C. 
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TABLE 6 
Processing of Kogasin to Produce Gasoline 








Yield. Volume-Percent* 
SONNE 3 aj vind pain Caste vice Vo eve oes sRyele deuce NS es a 29. 








Reformed gasoline from naphthaf..................-.....205- 26.8 
Cracked gasoline from bottoms..................-22:-0se0e0. 22.6 
NT COMIN 0.4 Cais vig bis dae Wes bgbidad ot Gdusien> bets plu 5.8 

84.3 


Octane. number of blend of all gasolines, 66 








* Based on Kogasin oil charged; original octane number was 20. 
+ Octane number of 36-116° C. fractions was 68. 
t Octane number of the 104-273° C. fraction before reforming was 4. 
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synthetic lubricating oils. Among those which have 
been reported are: (1) polymerization of fractions 
rich in olefins with aluminum chloride ;** (2) chlorina- 
tion of a kogasin fraction and polymerization without 
the addition of aromatics,”* and (3) alkylation of 
aromatic hydrocarbons with chlorinated fractions, ac- 
cording to the Friedel-Crafts reaction.?® Excellent 
viscosity properties (as shown by viscosity index of 
90-100) are reported for these synthetic lubricating 
oils.” 

From the above historical development of the 
Fischer-Tropsch process, it may be seen that much 
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Major developments of the Fischer-Tropsch synthesis and related processes 


velopments in the utilization of the reaction products. 
The primary product is composed of largely straight- 
chain paraffin and olefin hydrocarbons with only 
minor amounts of aromatics, naphthene hydrocarbons 
or oxygen-containing compounds. Table 5 presents 
data for the various fractions of the primary product 
when a cobalt catalyst was used.’*® The gasoline boil- 
ing up to 200° C. constitutes 60. percent of the total 
product. Because of the straight-chain nature of the 
hydrocarbons in the product, the gasoline fractions 
have low octane numbers. Thus, the octane number 
of the gasoline boiling in the aviation range (up. to 
150° C.) was only 55. 

The octane number of the gasoline and the total 
yield of gasoline can be increased by reforming and 
cracking in conventional petroleum-plant equipment. 
Thus, Egloff; Nelson and Morrell,?? by means of 
thermal reforming and cracking and catalytic poly- 
merization of the cracking gases, received 84.3 per- 
cent of 66-octane gasoline from a kogasin oil which 
originally had an’ octane number of 20 (Table 6). 


Diesel oil may be separated from the total kogasin 
ol by simple distillation. It has a high cetane number 
due to the straight-chain character of the hydro- 
carbons contained in this fraction and is suitable for 
mixing with low-cetane-number oils.”" 


The paraffin wax produced in the synthesis is 
similar to the product received from petroleum and 
can be put to the same uses. Since 1936 catalytic 
oxidation of the synthetic wax has been used for 
the production of synthetic fatty acids. The product 
consists almost entirely of saturated normal fatty 
acids of both odd and even carbon number,” which 
are used for the manufacture of soap, cooking fats 
and artificial butter.?* 

The kogasin product as such does not contain‘any 
lubricating oils. To meet this need, methods haye 
been developed in Fischer’s laboratory to produce 
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work has been done by the Germans, particularly in 
Fischer’s laboratory. This was due, in part, to the 
desire of Germany to obtain self-sufficiency in regard 
to petroleum products. However, many contributions 
to the synthesis have come from other countries. In 
Great Britain an experimental plant of 150 gallons 
per day has been erected to test the Robinson- 
Bindley process,” a smaller plant (4 gallons per day) 
has also been constructed by the Fuel Research 
Board.” The chief advantage of the Robinson-Bindley 
process is that it utilizes smaller hydrogen-to-carbon- 
monoxide ratios than the Fischer-Tropsch synthesis. 

In Japan much work has been done by investigators 
there although no outstanding development has been 
disclosed. 


In the United States, work has been done as early 
as 1928%° *1 on the Fischer-Tropsch process, Smith, 
Hawk and Golden* found that the addition of 
ethylene to the synthesis gases produced large quan- 
tities of higher hydrocarbons and oxygen-containing 
compounds. This was an important discovery since 
it may help to clarify the reaction mechanism. The 
reaction will be discussed more fully under “Mecha- 
nism of the Reaction.” 


Recent Developments 


Since the start of World War II, two new syntheses 
have been announced, “naphthene synthesis” and 
“iso-synthesis.”?® Naturally details have not been dis- 
closed. Both of these discoveries are due to the direc- 
tion of the reaction toward the production of a 
specific class of hydrocarbons, e.g., in the naphthene 
synthesis, naphthenes and aromatics are produced. 
As noted above, only saturated and unsaturated 
straight-chain hydrocarbons are synthesized in the 
kogasin synthesis. In the production of aviation gaso- 
line, this is a serious objection because of the low 
octane number of the product. However, by means 
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of the “iso-synthesis,” it is implied that iso-paraffins 
are produced directly and that the gasoline fractions 
would have high octane numbers. The C,-fraction 
from the process contains 90 percent of iso-butane.*® 
This, in itself, is important since by converting half 
of the iso-butane to iso-butene (by dehydrogenation) 
and alkylation of the remaining iso-butane with the iso- 
butene produced, 100-octane aviation gasoline could 
be produced. 

The major developments of the Fischer-Tropsch 
synthesis and two allied processes are shown in 
Figure 5 to summarize the main uses of carbon 
monoxide-hydrogen mixtures. The Sabatier synthesis 
of methane is included to emphasize the close rela- 
tionship between it and the kogasin synthesis, the 
synthesis of methanol and synthol are related in a 
somewhat similar manner, Storch* estimates that 
the present yearly production in Germany is 5,590,- 
000 barrels of gasoline, diesel oil, lubricating oil and 
paraffin wax. 


Difficulties Encountered in the Fischer-Tropsch 
Synthesis 

While there are many problems involved in the 
production of hydrocarbons from carbon morroxide 
and hydrogen, three are worthy of particular mention. 

First, there is the requirement that the synthesis 
gas be composed of hydrogen and carbon monoxide 
in the ratio of 2:1 for the industrially developed 
cobalt catalysts. This is occasioned by the nature 
of the reaction, i.e., 


nCO + 2nH: — (CH:)n-+nH:0 (6) 


Since conventional water-gas sets produce a gas con- 
taining only slightly more hydrogen than carbon 
monoxide, additional hydrogen must be obtained 
from some source. Known methods of producing 
hydrogen, such as the catalytic reaction of steam with 





carbon monoxide or low-temperature fractionation 


of coke-oven gas, may be employed. The direct pro- 
duction of synthesis gas from various materials has 
been reviewed.** 

A second problem is the removal of the heat of 
reaction. With cobalt or nickel catalysts the reaction 
is normally, 


CO + 2H: ———— (CH:2) -t- H:0 + 44k-cal (7) 
while for iron catalysts, the reaction is, 
2CO + H: ———> (CH:) + CO: + 43.7 k-cal (8) 


Since the reaction is very sensitive to temperature, 


the optimum temperature must be rigidly maintained 


within 5-10° C. throughout all parts of the catalyst 
zone. These difficulties have been largely overcome 
by proper reactor design. 

The third difficulty, which has proved a consider- 
able obstacle to the progress of the synthesis, is the 
necessity for removing almost all the sulfur from 
the synthesis gas. The upper limit of sulfur concen- 
tration which can be tolerated by the active catalysts 
is approximately 0.1 grain per 100 cubic feet. The 
problem can be solved in one of two ways: (a) by 
means of desulfurization or (b) by developing a 
sulfur-resistant catalyst. Up to the present the first 
method has been used almost exclusively since a 
sufficiently active sulfur-resistant catalyst has not 
yet been developed. 


Mechanism of the Reaction - 


Fischer and Tropsch” proposed that the first step 
in the synthesis was the formation of carbides with 
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the metal of the catalyst. The second step was the 
reduction by hydrogen of the carbide to form methyl- 
ene radicals. The final step was the polymerization 
of the radicals to form hydrocarbons other than 
methane. 


Since carbide formation on the catalyst has been 
always associated with the production of liquid 
hydrocarbons, it seems logical that any mechanism 
proposed must take this fact into acount. Thus, reduc- 
tion of Fischer-Tropsch carbides with hydrogen as 
well as acid decomposition leads to higher hydro- 
carbon formation. Hence, it seems likely that carbide 
formation is a necessary initial step in the reaction 
mechanism. While the mechanism proposed by 
Fischer and Tropsch includes carbide formation, it 
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FIGURE 6 
Mechanism of the synthesis of hydrocarbons (Craxford) 
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fails to explain adequately some of the other features 
of the reaction. 


Craxford*® ** has developed a mechanism which is 
satisfactory in many respects. The first step is the 
reaction of both carbon monoxide and hydrogen to 
form carbide. 


This reaction is faster than the reduction of carbide 
by hydrogen under the synthesis conditions (Steps 
i and ii, Figure 6). Therefore, carbides can be built up 
on the catalyst during the early stages of synthesis. 
In the next step, the carbide is reduced by molecular 
hydrogen to form a surface methylene (Step iti). 
Craxford found a parallelism between ortho-para 
hydrogen -conversion and methane formation in all 
cases investigated. Thus, when methane was the 
main product of the hydrocarbon synthesis, the ortho- 
para hydrocarbon conversion was high, an indication 
of the presence of chemisorbed hydrogen. Alternately, 
if the catalyst was producing liquid hydrocarbons, 
the ortho-para hydrogen conversion was inhibited, of 
very little chemisorbed hydrogen was present on the 
catalyst surface. Therefore, \it-is postulated that ™ 
the presence of a large amount of chemisorbed 
hydrogen, methane is evolved from the reaction (Ste? 





iv a, Figure 7). In the presence of smaller amoua’ § 


of chemisorbed hydrogen, it is postulated that reduc 
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tion of the carbide occurs with molecular hydrogen 
to produce liquid hydrocarbon. 


nCo:C ++ nH: ————> (CH:)n + 2nCo (10) 


This step may take place through the formation of 
macro-molecules on the catalyst surface (Step iv b, 
Figure 7). The release of paraffin or olefin hydro- 
carbons depends upon the prevailing synthesis con- 
ditions, i.e., hydrogen-carbon monoxide ratio, cata- 
lyst, temperature and pressure. While the Craxford 
mechanism is valuable, it is, nevertheless, complicated 
and, so far, limited to cobalt catalysts. 

Basing their conclusions on experimental observa- 
tions with cobalt catalysts, Herington and Wood- 
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FIGURE 7 
Mechanism of the synthesis of hydrocarbons (Craxford) 


ward*’ take the view that a cobalt catalyst possesses 
active centers of two types: Type A (probably cobalt 
carbide) which is responsible for the formation and 
polymerization of methylene groups; and Type B 
(probably cobalt metal) which causes liberation of 
the products observed. When Type B centers pre- 
dominate, only gaseous products are formed; when 
Type A centers predominate, liquid products are 
formed. This mechanism is simpler than the Craxford 
mechanism but also is limited in application to cobalt 
catalysts. 

It is our suggestion that the catalyst surface and, 
more particularly the composition of the catalyst has 
a large influence on the reaction mechanism. Thus, it 


Seems evident in a broad sense that on the catalyst 


surface, two separate influences are present, 
a. Hydrogenating effect 
b. Polymerizating effect 


Thus, carbon monoxide molecules are reduced to 
methylene groups which, in turn, are polymerized to 
higher hydrocarbons. The initial step in the reaction 
is the formation of carbide with the metal of the 
Catalyst surface. This step requires that the catalyst 
contain a metal which is capable of forming a 
carbide. The second step is the reduction of carbide 
on the catalyst surface: hence, a hydrogenating cata- 
lyst is required. Finally, the third step-involves the 
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polymerization of the methylene groups and indicates 
that the presence of a polymerizing catalyst would 
be advantageous. Consequently, the catalyst must 
comply with the following conditions. 


1. Ability to form a carbide from carbon monoxide 
2. Hydrogenating ability 
3. Polymerizing ability 


Certain metals of the 8th group, i.e., nickel, cobalt 
and iron, fulfill the requirement of forming carbides 
of suitable stability. These metals also possess hydro- 
genating ability and thus satisfy condition 2. How- 
ever, if pure nickel, for example, is used, only methane 
is formed and hydropolymerization to produce liquid 
products does not occur. Therefore, the hydrogenat- 
ing effect must be decreased by supporting nickel on 
a carrier (kieselguhr) and_ polymerization reactions 
enhanced by the addition of other ingredients in order - 
to produce higher hydrocarbons, 

While under certain conditions a catalyst composed 
of one element would fulfill all three of the postulated 
requirements, practically, a multi-component or 
“complex-action” catalyst®* is required. The idea of 
“complex-action” catalysts is not new and has been 
used to describe the action of certain catalysts which 
produced, for example, hydropolymerization of iso- 
butene to iso-octane®® and dehydropolymerization of 
ethylene.*° If it is accepted that the Fischer-Tropsch 
reaction occurs through the use of a “complex-action” 
catalyst it narrows the selection of catalysts to direct 
the Fischer-Tropsch synthesis into producing hydro- 
carbons of desired size and structure. 

Many of the phenomena observed during the re- 
action can be explained on the basis outlined. Thus, 
the necessity for complete sulfur removal may be 
caused by the fact that the hydrogenating portion of 
the catalyst is readily poisoned by sulfur, thereby 
stopping the initial reduction of carbide. However, 
Herington and Woodward* found that the initial 
effect of adding hydrogen sulfide to the synthesis gas 
was to increase the yield of heavier oils while the 
production of lighter hydrocarbons diminished. The 
total effect for small quantities of sulfur may be an 
increase in yield as reported by other workers.** Since 
the polymerizing active centers would be relatively 
unaffected while the hydrogenating centers were 
poisoned by sulfur, it might be expected that, initially, 
the yield of heavier cils might increase at the expense 
of the lighter hydrocarbon yield. Eventually, suffi- 
cient sulfur can be added to destroy completely the 
hydrogenating influence of the catalyst and thereby 
stop all reaction. 

Fischer and Pichler’ attribute the increased time 
of high catalyst activity in the “middle pressure” 
synthesis to the fact that certain poisons, perhaps 
oxygen-containing compounds are hydrogenated and 
rendered inoccuous under these conditions (5-15 at- 
mospheres). This speculation may be correct. How- 
ever, whether the poisoning is due to certain oxygen 
compounds or not, it should be pointed out that, in 
general, increased pressure reduces the sensitivity of 
hydrogenation catalysts to poisoning. Therefore, it 
might be anticipated that in the synthesis of hydro- 
carbons over a hydrogenation-polymerization cata- 
lyst, susceptibility to poisoning of the hydrogenating 
portion would be reduced at higher pressures and 
would lead to long periods of high catalyst activity. 

Smith, Hawk and Golden*? found that when 
ethylene was added to the synthesis gas, large quan- 
tities of higher hydrocarbons and oxygen-containing 
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compounds were formed over a cobalt-base catalyst. 
These facts are explainable by noting that while the 
relationship between the hydrogenating and poly- 
merizing portions of the catalyst remained constant, 
ethylene, being strongly adsorbed and highly re- 
active, combined with methylene on the catalyst sur- 
face as well as reacted with carbon monoxide (under 
the influence of the polymerizing portion ofthe cata- 
lyst). The hydrogenating influence remained constant 
and had a smaller influence on the nature of products. 
Ethylene alone or in admixture with either carbon 
monoxide or hydrogen did not form higher hydro- 
carbons under the same conditions. With an iron-base 
catalyst, ethylene did not give the same reaction. It 
may be possible that ethylene is not sufficiently 
adsorbed on this patricular catalyst. 

In general the mechanism of the reaction over an 
iron catalyst appears to be quite different than that 
over cobalt or nickel catalysts. Storch*? has enumer- 
ated. and discussed these facts recently. While the 
published work on iron catalysts is rather incomplete, 
it is believed that the “complex-action” idea can be 
applied advantageously in this instance also. 

In summary, recognition of the necessity of finding 
a “complex-action” catalyst which combines both 
hydrogenating and polymerizing properties should 
narrow the search for catalysts which direct the 
Fischer-Tropsch synthesis into specific desirable re- 
action products. 


Utilization of the Fischer-Tropsch Synthesis 
in the Gas Industry 


Manufactured-Gas Plants. In the manufactured-gas 
industry the main potential use of the Fischer- 
Tropsch synthesis is to utilize water-gas sets during 
off-peak gas production. It is obvious that the invest- 
ment cost should not be much greater than that of 
the water-gas plant. In the interests of distribution 
the product preferably should be either gaseous or 
readily gasified. The production of condensable 
gaseous hydrocarbons (C, and C,) is suitable be- 
cause these are readily stored and can be used to 
enrich the gas and to supplement peak loads. The 
liquid products are particularly suited to water-gas 
enrichment because of the paraffinic nature of the 
product. A possible means of utilizing the Fischer- 
Tropsch process is the production of valuable ma- 
terials. Such production may or may not be con- 
ducted by the gas companies. Materials which can be 
produced include iso-butane, iso-butene and other 
butenes, iso-paraffins, high melting wax and oxygen- 
containing compounds. 

The production of gasoline from coal or coke by 
the kogasin process is not contemplated by the gas 
industry. While the production of Fischer-Tropsch 
gasoline does not seem economic at present* future 
developments may change this particularly if high- 
octane aviation gasoline could be produced directly. 





* Wilson*® estimates about 5 cents per gallon above present price from 
petroleum. 

+ With natural gas at 5 cents per thousand cubic feet, Russell esti- 
mates a cost of 8.8 cents per gallon and predicts 4.8 cents after develop- 
ment. In a modern oil refinery, with crude at $1.20 per barrel, the cost 
of gasoline from petroleum is 5.3 cents per gallon; if crude is $2.00 per 
barrel, the cost rises to. 8.5 cents per gallon. 








Natural Gas. The considerations outlined above hold 
true for the natural-gas industry also. The low load 
factor for natural gas could be improved by utilizing 
the Fischer-Tropsch process during the off-peak 
season, to make new products as outlined above. The 
cost of production, however, might be lower due to 
the present low price of natural gas.f It is conceivable 
that natural gas could be converted to gasoline by 
the kogasin process in competition with petroleum 
in cértain favorable localities. However, the Fischer- 
Tropsch synthesis should be directed preferably to- 
wards the preparation of more valuable’ products, 
e.g., the production of iso-paraffins or oxygen- 
containing compounds. 


Objectives of Research on the Fischer-Tropsch 
Synthesis for the Gas Industry 


Research on the Fischer-Tropsch synthesis should 
be directed towards one or more of the following 
objectives: 


1. Search for more active catalysts which will operate at 
shorter contact times. 


2. Development of a catalyst which will direct the re- 
action towards a specific product, e.g. iso-paraffins, 
oxygen-containing cor »ounds, etc. 


3. Production of a sulfur-resistant catalyst (e.g., a toler- 
ance of 2-4 grains of sulfur per 100 cubic feet or 
higher). 

4. Development of process which will utilize 1:1 mix- 
tures of carbon monoxide-hydrogen. 
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COMMERCIAL 


somerization of Light Parattins 


B. L. EVERING, N. FRAGEN and G. S. WEEMS 
Standard Oil Company (Indiana), Whiting, Indiana 


ae Oil Company (Indiana). and sub- 
sidiaries are putting five new plants into operation at 
their refineries for the production of isobutane and 
aviation gasoline components by the isomerization of 
light paraffinic hydrocarbons. These plants, listed be- 
low, employ three separate new processes for the 
isomerization of light naphtha, pentane and butane, 
all of which are integrated with the current 100- 
octane-number aviation gasoline production at these 
refineries. 














Reactor 

Charge 

Barrels 
COMPANY Refinery Location Type Per Day 
Standard Oil Co., (Indiana).......... i re Isomate....... 5,000 
Standard Oil Co., (Indiana)......... WiiGee.....:.....¢. Isobutane... . . 4,530 
Utah Oil Refining Co............... Salt Lake City...| Neohexane.... 1,750 
Standard Oil Co., (Indiana)......... Jood River... .. Isobutane... . . 4,250 
Pan American Refining Corporation...| Texas City...... Isopentane. ... . 1,620 














While new aviation-gasoline plants are starting up 
nearly every day, the number of processes involved 
are relatively few. Therefore, it is felt that the novel 
character of the isomerization processes employed in 
the above plants warrants such description as secrecy 
orders, censorship, and regulations will permit. 

The development of new catalytic isomerization 
techniques has not only made possible a simple con- 
tinuous butane-isomerization process but, with the 
development of suitable inhibitors, has also furnished 
a simple pentane isomerization process and made 
possible the commercial production of neohexane and 
high-octane-number aviation blending stocks. The 
latter process greatly extends the potential source of 
aviation blending stocks in that light fractions of 
crude of low octane number, which cannot be readily 
Processed to aviation gasoline quality by other 














TABLE 1 
Physical Properties of Pentanes and Hexanes 
OCTANE NUMBER 
B.P. R.V.P. A.S.T.M. AFD 1-C+ 
oF. Lb./Sq. In. (Clear) 4.0 cc. TEL 
Pentanes: 
RRS & er 82 21.0 90 100 + 1.9 
I 50 SUN. oc ora coke 97 15.5 62 87 
ies: 
I as Ne sical 122 9.4 94 100 + 5.6 
2,3-Dimethylbutane........... 136 7.1 94 100 + 3.6 
ethylpentane.............- 141 6.5 74 96 
ethylpentane.............. 146 5.8 74 96 
Re AS eee. 156 5.0 26 69 
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F ve commercial plants are described in which normal 
butane, normal pentane and normal and slightly 
branched hexanes are converted to iso-compounds for 
aviation-gasoline manufacture. Feed stock mixed with 
anhydrous HCI is passed upward in small liquid drops 
through a liquid aluminum chloride-hydrocarbon com- 
plex catalyst. Fairly pure neohexane con be made by 
fractionation and recycling the remaining hexanes. 
Hexanes and pentanes may be isomerized together. 
Very high liquid yields are obtained. 

This paper was presented before the Division of Pe- 
troleum Chemistry at the meeting of the American Chem- 
ical Society, New York, September 11-15, and printed 
im the News Edition of Industrial and Engineering Chem- 
istry, Movember 10, 1944, 











methods, are converted in high yield to high-octane- 
number aviation gasoline components. The processes 
also have potentialities for producing aviation gaso- 
line of higher quality than is now being made. 


General Description of Isomerization Processes 


. The effect of the structural arrangement of pen- 
tanes and hexanes on boiling point, Reid vapor pres- 
sure and octane number is shown in Table 1. From 
this table it is clear that the commercial importance 
of isomerization results from converting the straight 
or slightly branched hydrocarbons of poor octane 
number which predominate in crude to more highly 
branched isomers of high octane number. 

In these processes, a paraffinic feed is contacted in 
a simple reactor with a liquid aluminum-chloride- 
hydrocarbon-complex catalyst in the presence of 
hydrogen chloride to yield a product rich in branched- 
chain aliphatic hydrocarbons, The catalyst is a dark 
mobile liquid with a specific gravity of about 1.5 and 
a viscosity slightly higher than SAE 50 lubricating 
oil. The reactor feed enters the bottom of the reactor 
as a liquid and undergoes isomerization as it passes 
upward in contact with the liquid catalyst. In spite 
of the fact that AlC!, is appreciably soluble in hydro- 
carbons this catalyst complex is substantially in- 
soluble in hydrocarbons and may be readily separated 
therefrom by settling. Furthermore, the particular 
catalyst complex used has remarkable capacity for 
retaining AlCl, added as make-up due to the high 
AICl, distribution coefficient between the complex 
and hydrocarbon at reactor conditions. This fact has 
made possible the important improvement of operat- 


/ 99 


{423} 








TABLE 2 


Experimental Liquid Phase Equilibrium Distribution 
of Butanes, Pentanes, and Hexanes 











LIQUID VOLUME PERCENT 

Temperature.................... 70° F. | 212° F. 300° F. 400° F. 
Butanes: 

EE SE PETE 85 75 65 57 

ee ee ee | eee 15 25 35 43 
Pentanes | 

ee SEER * BP Serer 95 | 85 78 71 
Pa MOE. GA. oak. . os de cao 5 15 22 29 

Neohexane.............3 2... | 28 21 

> tonne ee s 11 10 9 

Se. «cub . doe Fan. 20 28 34 36 
8-Methyipentane.............. 8 13 15 17 
Sa eee 4 11 14 17 




















ing in the liquid phase and on a continuous basis 
without excessive loss of catalyst. 


Side reactions that decrease the yield of desirable 
products and increase catalyst requirements are mini- 
mizéd by the use of suitable inhibitors. The necessity 
of using such inhibitors depends on the type of charg- 
ing stock employed and, in some cases, combinations 
of inhibitors give better results than any single in- 
hibitor. 

The character of the isomerization product is also 
determined to a considerable extent by the operating 
conditions and is limited by the chemical equilibrium. 
Table 2 presents the liquid-phase equilibria for 
butanes, pentanes and hexanes at various tempera- 
tures, as determined by laboratory experiments. Al- 
though there is substantial agreement in most in- 
stances with the theoretical values of Rossini, Prosen 
and Pitzer (J. Research Natl. Bur. Standards, 27, 529, 
1941), the experimental value for neohexane is some- 
what lower and that for isobutane somewhat higher 
than the calculated. The only notable discrepancy is 
the complete absence of neopentane although thermo- 
dynamically it is the favored isomer at low tem- 
perature. 

On the basis of these developments and the use of 
conventional fractionation systems and recycle, a 
complete system of isomerization for C,, C; and C, 
paraffin hydrocarbons has been worked out. These 
isomerization processes may be classified as follows: 

1—Naphtha Isomerization (Pentanes and Hexanes) 


(a) Isomate (Once-through) 
(b) Neohexane (Recycle) 


2—Pentane Isomerization 

3—Butane Isomerization 
These processes, their variations and applications 
are described in more detail in the following para- 


graphs. 
Naphtha Isomerization 


The Indiana Naphtha Isomerization Process is par- 
ticularly suited for the isomerization of hexanes; 
however, it is usually more desirable to process a 
light naphtha containing both pentanes and hexanes. 
The process may be employed on a once-through 
basis in which event the product constitutes a high 
quality aviation base stock containing the hydro- 
carbon components nearly in their equilibrium pro- 
portions. Alternatively, it may be operated on a re- 
cycle basis in which case the higher boiling, low- 
octane-number isomers may be selectively removed 
from the product by fractionation, and recycled to 
the reactor for further conversion. By this latter 
operation a product consisting predominantly. of iso- 
pentane and neohexane may be produced. There are 
various other combinations such as recycle of 
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n-pentane and once-through on hexanes or once- 
through on pentanes and recycle of hexanes which 
serve to illustrate the extreme flexibility of the 
processes. The reactor effluent from naphtha isomeri- 
zation has been termed. “isomate” and will be referred 
to as such hereafter. 


Whiting Isomate Plant 


The first of the Indiana isomerization processes to 
be placed in operation was the Whiting Isomate 
plant. This unit, charging 5000 barrels a day of light 
naphtha, isomerizes hexanes and pentanes simul- 
taneously, operating once-through on hexanes and 
recycling on pentane. A simplified flow diagram 
showing the principal features of the unit is given 
in Figure 1. 

A dry, light virgin naphtha fraction of approxi- 
mately 160° F. ASTM end point, anhydrous hydrogen 
chloride and. aluminum chloride are charged to the 
reactor system and spent catalyst is withdrawn. 

The éffluent from the reactor system is cooled in 
an aftercooler and enters a cold settler or receiver, 
This settler operates as a vapor release drum as well 
as a settler for any catalyst carried with the reactor 
effluent. The product from the cold settler passes to 


‘the HCI stripper, where HCl is taken overhead along 


with a small amount of light hydrocarbon gases. The 
overhead gases from the HCl stripper and make-up 
HCl are returned to the reactor system. A remarkably 
small amount of dry gas is formed in the isomeriza- 
tion process so that HCl losses due to venting are 
very low. The bottoms from the HCl stripper are 
caustic-and-water-washed to prevent traces of HCl 
from entering the fractionation system. 


Fractionation System 

The fractionation system is of the conventional 
type. The HCl-free isomerized product is debutanized 
and the butanes, consisting of 75 percent isobutane, 
are taken overhead. The bottoms flow to the de- 
pentanizer tower where pentanes are taken overhead 
and highly isomerized hexanes are withdrawn as 
bottoms. The pentane overhead, consisting of 75 per- 
cent isopentane, is further fractionated in the iso- 
pentane tower to produce isopentane of 95 percent 
purity and a recycle n-pentane stream for further 
conversion to isopentane. The isopentane and isomer- 
ized hexanes form a balanced high-octane-number 
light-base stock which materially increases the pro- 
duction of 100-octane-number aviation gasoline. — 

As shown in Table 3 the yield of debutanized 
isomate is extremely high, exceeding 95 percent by 
volume. The gaseous products are mainly isobutane 
which is a valuable by-product. When butanes pro- 
duced are included with the liquid isomate the yield 
exceeds 100 percent by volume. ; 

As pointed out before, the quality of the isomate 1s 


TABLE 3 


Yields and Product Quality for Once-Through and 
Recycle Hexane Isomerization 


























RECYCLE RATIO 
cman 
1:1 2:1 
Hexane Once- rrr | 
Feed Through | (Calculated) (Calculat 
nad 
Yields: 3 
Dry Gas, Volume Percent....... 1.8 3.6 H, 
Butane, Volume Percent........ 3.8 6.3 +! 
Products, Volume Percent. . . ... 96.8 87.2 85. ; 
Bottoms, Volume Percent. ... . .. Pate 7.0 6. 
Product Octane Number: 
pu Ae) eee 65.0 80.0 88.0 e146, 
AFD 1-C+ 4.0 cc. TEL........ 87.0 100 100+ 1.5 | 100+. 
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FIGURE 1 TOWER 
Flow diagram of Isomate Unit at Whiting. 
Photograph shows the unit reatcor section. 
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determined to a considerable extent 
by the reaction conditions and is 
limited by the chemical equilibrium 
of the reaction. Operating conditions 
are chosen such that a close ap- 
proach to equilibroum is obtained, 
Although, from an equilibrium 
standpoint lower temperature favors 
the production of branched-chain 
hydrocarbons, lower temperature 
also decreases the reaction rate and 
the degree of approach to equilib- 
rium, Therefore, the reaction tem- 
perature is selected by balancing 
reaction rate, equilibrium, catalyst 
life and the increased tendency to- 
ward hydrocarbon decomposition by 
cracking at higher temperatures. 
Table 3 shows the yields and prod- 
uct quality of the reactor effluent un- 
der typical operating conditions on 
a once-through basis when charging 
a Mid-Continent hexane feed. The 
overall effect is primarily one of con- 
verting n-hexane (26 ASTM octane 
number) to neohexane and diiso- 
propyl. The distribution in the re- 
actor effluent is essentially inde- 
pendent of the composition of C, 
paraffins in the reactor charge. 

The isoparaffins produced in the 
process not only have high octane 
number but excellent lead suscepti- 
bilities as shown in Table 9. 






















































Utah Neohexane Plant 


The Salt Lake City unit of Utah Oil 
Refining Company charges 1750 bar- 
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FIGURE 2 
Utah Neohexane Unit. The photagraph 
shows the reactor section of this unit. 
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Pan American Refining Corporation's Isopentane unit at Texas City 


FIGURE 3 
Flow diagram of Texas City Isopentane unit 
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rels a day of light naphtha. This unit, an example of 
the Indiana Neohexane Process, recycles hexanes to 
produce a neohexane concentrate and operates once- 
through on pentane. 

A simplified flow diagram is shown in Figure 2. 
The reactor system is substantially the same as that 
described for the Isomate Process. From the de- 
butanizer, the bottoms pass to the hexane tower. 
Pentanes (75 percent isopentane) and a neohexane 
concentrate are taken overhead while hexane recycle 
is removed as a bottom stream. The hexane recycle 
is first passed through a rerun tower to separate out 
about 10 percent heavy ends before returning to the 
reactor. 


Chemical Requirements 


The chemical requirements for the neohexane 
process are only slightly higher per barrel of product 
than for the isomate process in spite of the recycle. 
This-is due to the small HCl and catalyst require- 
ments for conversion of the recycle which has been 
“cleaned” by previous contact with the catalyst. 


The quality of the neohexane concentrate is affected 
by the degree of fractionation and extent to which 
the hexanes are recycled. In Table 3 are shown the 
yield and product quality of neohexane concentrates 
for 1:1 and 2:1 recycle ratios compared to once- 
through operation when charging a virgin hexane 
fraction. Neohexane from virgin naphtha will always 
contain small amounts of cyclopentane as it is im- 
practical to separate these hydrocarbons due to the 
closeness of their boiling points. Cyclopentane is in 
itself a desirable aviation-gasoline component. It is 
also desirable to include any diisopropyl (2,3-di- 
methylbutane) in the neohexane concentrate since this 
is another desirable component of aviation gasoline. 
For this particular Mid-Continent virgin hexane feed 
the effect of 1:1 recycle ratio is essentially to convert 
n-hexane and part of the 3-methylpentane to neo- 
hexane. Increasing the recycle ratio to 2:1 results in 
conversion of 2-methylpentane to neohexane product. 
Both 2-methylpentane and 3-methylpentane are of 
marginal quality for aviation gasoline and therefore 
the desirability of their conversion will depend on the 
local refinery situation. 


High Yields 


The extraordinarily high yields that are obtained 
with the isomerization process, even on a recycle 
basis, are shown in Table.3. Doubling the recycle 
ratio decreases the yield of neohexane concentrate 
only 2 percent while effecting a considerable im- 
provement on product. The bottoms are also valuable 
products which may be included in aviation gasoline. 
The liquid yield (neohexane concentrate plus bot- 
toms) is 94.2 and 91.4 percent_for 1:1 and 2:1 recycle 
ratio, respectively. The butanes, consisting of 75 per- 
cent isobutane, are valuable by-products and if these 
are included the yield is slightly above 100 percent 








TABLE 4 
Once-Through Yields on Pentane Isomerization 
Reactor Effluent Weight, Percent 
2 SRE Se Se ay 1) oS SEAR eS aR 0.1 
piste meee ESAS, Sean eee enone (i 
vy peoe aaa GSES RISE AE CR 34.8 
EEE te ae a ena Set habeas sss ¥ees Uengeeee 14 












by volume. The only loss is, a small amount to 
dry gas. : 


Pan American Isopentane Plant 


Just completed at the Texas City refinery of Pan 
American Refining Corporation is a 1620 barrels a 
day unit for isomerizing n-pentane to isopentane. 


As shown by the simplified flow diagram in Figure 
3, product from the alkylation debutanizer enters the 
depentanizer. Pentanes are taken overhead and the 
bottom stream sent to the alkylation unit rerun 
tower. The pentanes enter the isopentane fractiona- 
tion tower where isopentane contairied in the feed is 
fractionated out., The n-pentane is taken from the 
bottom of the isopentane tower, dried, preheated, 
combined with the HCl and introduced near the 
bottom of the reactor. A small amount of inhibitor is 
added. The reactor itself operates on the same general 
principle as in the case of the naphtha isomerization 
reactor. . 


The pentane isomate, passing overhead from the 
reactor, is cooled and passes to the accumulator drum. 
This drum acts as a gas separator as well as a cata- ° 
lyst settling drum. The wncondensed gases, princi- 
pally methane, are eliminated by intermittent or con- 
tinuous venting. The accumulator liquid is pumped 
to the HCl stripper and HCl recycle taken overhead. 
The bottom product from the HCl stripper is cooled, 
washed with caustic and water to eliminate traces of 
HCl and is returned to the depentanizer. The isomer- 
ized pentanes are returned to the depentanizer instead 
of directly to the isopentane tower to remove a small 
amount of heavy ends. As described for the feed, the 
overhead from the depentanizer passes to the. iso- 
pentane tower where isopentane is taken overhead 
and debutanized in the debutanizer giving isopentane 
of the desired grade. 


Typical Yields 


In Table 4 typical yields are shown for a one- 
through. operation. The concentration of isopentane 
in the reactor effluent is limited by. the chemical equi- 
librium at the temperature of operation as shown in 
Table 2. As in the isomerization processes previously 
described, optimum operating conditions are deter- 
mined by balancing reaction temperature, space 
velocity and HCl concentration. There is practically 
no degradation to dry gas. The C, and heavier prod- 
uct eliminated in the depentanizer are valuable con- 
stituents for aviation gasoline. The butanes are 80 
percent isobutane. 


Whiting and Wood River Isobutane Plants 


At the Whiting refinery of Standard Oil Company 
(Indiana) a liquid-phase, butane isomerization unit 
having a reactor charge capacity of 4530 barrels a day 
is in operation, and another unit is in operation at the 
Wood River refinery having a reactor charge capacity 
of 4250 barrels a day. These units employ the same 
basic principles that have been described in connec- 
tion with naphtha and pentane isomerization except 
for the inhibitors employed. 

A simplified flow diagram of the Wood River 
butane isomerization unit is shown in Figure 4. The 
flow diagram is self-explariatory in view of the pre- 
vious descriptions. These units are integrated with 
alkylation plants and use the debutanizer and de- 
isobutanizer towers of these plants. The limits of con- 

ersion are determined by the chemical equilibrium 
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Wood River Isobutane Unit 


FIGURE 4 


Flow diagram of Isobutane Unit at Wood River 
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TABLE 5 
Once-Through Yields on Butane isomerization 








Weight. Percent 
Ges, 25 ..9) Gh eee os oe Aa de. Fh... . ak. ce AO. ee 0.7 
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eS ae ee erp ee eae ECO REO ot les 0.7 








as shown in Table 2. A typical example of one- 
through butane isomerization is given in Table 5. 


Chemical and Engineering Development 

The study of the isomerization of paraffin hydro- 
carbons has been conducted in the laboratories of 
this company for more than a decade. Several thou- 
sand laboratory experiments were made to accumu- 
late extensive background in the field of isomeriza- 
tion. Pilot-plant development based on these funda- 
meutal studies resulted in operable, continuous, and 
from a mechanical viewpoint, rather simple processes. 
As soon as the necessity for rapid expansion in 
aviation gasoline production was realized, the results 
of the exploratory and pilot plant experiments were 
carefully appraised from processing and mechanical 
engineering aspects and designs of large-scale plants 
undertaken. 

Projected operations on a large scale necessitated 
reconsideration of problems concerning the handling 
of the various materials used in the processes at a 
time when special equipment was difficult to obtain. 
Means for continuously injecting granular materials 
into vessels operating under pressure were impro- 
vised, using types of equipment already available. 
Many other problems were successfully solved in the 
construction of the five plants just described. 

These commercial installations represent the com- 
bined efforts of the research, operating and engineer- 
ing departments and the authors acknowledge the 
contributions by many members of the company to 
the success of this development. 
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High-Pressure Dehydration Unit 
Conforms to Refinery Piping Code 


HAROLD F. DAWE 


Stearns-Roger Manufacturing Company 


HENRY N. WADE 
Parkhill and Wade 


(i dehydration plant on the system of Tennessee 
Gas & Transmission Company is designed to com- 
plete the process of preparing natural gas for use as a 
fuel. Removal of hydrates begins at the well 
separators and continues through the high-pressure- 
absorption plants through which the stripped gas 
passes before entering the transmission system, which 
will deliver gas to the industrial area of Eastern Ohio 
and West Virginia. 

Gas enters three purchase-gas metering stations 
under natural well pressure. The stations are located 
at the Wardner and Coastal recycling plants of 
Chicago Corporation, and at the Gulf Plains plant 
of Gulf Plains Corporation. 

The Wardner and Gulf Plains metering stations 
each has a maximum 24-hour capacity of approxi- 
mately 150,000,000 cubic feet, while the Coastal me- 
tering station may operate at an approximate capac- 
ity of 75,000,000 cubic feet. Present demand on these 
three metering stations will be approximately 225,- 
000,000 cubic feet. From the purchasing stations, the 
gas enters a pipe system through which it is trans- 
ferred to the dehydration plant. From the dehydra- 
tion plant_it flows into the 24-inch pipe line and 
thence under its own pressure to the first of the 
compressor stations. 


Design of Piping 

Piping at the dehydration plant was designed 
according to Section 3, Division 2, of the Code for 
Pressure Piping promulgated by American Standard 
Association under the designation ASA-B-31.1-1942. 
This design made use of the standard set up in this 
section for oil and gas piping inside refinery limits. 

The dehydration plant is 5 miles west of Driscoll, 
Texas, and is the gas source for the 24-inch pipe line. 
The gas entering the pipe line is dehydrated by pass- 
ing through a diethylene glycol unit, designed for a 
working pressure of 840 pounds and will handle a 
maximum of 300,000,000 cubic feet of gas per 24 
hours. The plant is designed to depress the dew-point 
of the gas processed about 50° F. below the incoming 
temperature, which will be 80° F., or below, through- 
out the year. Thus, the dew-point of the gas in all 
parts of the system will not be over about 30 degrees 
at the outlet of the compressor stations and will fall 
below this temperature as the pressure drops between 
stations. | 
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y unit for dehydration of gas on the system of 
Tennessee Gas & Transmission Company is of especial 
interest because it was designed in keeping with code 
requirements for oil and gas piping inside refinery limits. 

This unit also completes hydrate removal, which is a 
part of the process at three cycling plants through which 
the charge for the new line passes. 

This description was prepared as a part of the longer 
article, which included similar information on the com- 
pressor stations along the 25-inch line, which is 1265 
miles long. First gas was delivered through the system, 
November 1, 1944, 








Experience has shown that this dew-point is ade- 
quate to protect against freezing or the formation 
of hydrates on all transmission lines, except possibly 
one or two in the coldest, most northerly parts of 
the country. 

The gas enters the dehydration plant through an 
18-inch line reduced from 900 to 840 pounds through 
8-inch pressure reducing regulators, in duplicate. 
Each regulator is designed to handl¢ 225,000,000 cubic 
feet per 24 hours, with a 35-pound pressure drop. A 
bypass cuts out one or both of the regulators. 


Dew-Point Depressed 


The gas from the regulators enters an 18-inch 
header and flows into a battery of three contactors 
in parallel, where it is intimately contacted with con- 
centrated diethylene glycol, which, being hygro- 
scopic, absorbs moisture present in the gas, and, 
thus, depresses the dew-point. 

The contactors are 78 inches in diameter and have 
a net shell length of 31 feet, 6 inches. The units each 
contain two scrubber sections and four contact trays. 
The contactors are of API-ASME code design, fully 
stress relieved and x-rayed. 

The gas, on leaving the three contactors, flows 
through 12-inch pipe and a 12-inch meter run. There 
is a recording flowmeter on each run and a recording 
thermometer installed on two of the three runs. The 
recording thermometers are so arranged that one unit 
covers two runs for check purposes. 

The gas leaving the meter runs is conducted 
through a header to a duplicate regulator setting 
where the pressure is reduced from 825 to 750 pounds 
per square inch, gauge, through either or both of two 
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8-inch pressure-reducing regulators in parallel. Each 
regulator is designed to handle 300,000,000 cubic feet 
of gas per 24 hours at 75 pounds per square inch, 
gauge, pressure drop. A bypass and block valves cut 
out one or both regulators. The gas from these regu- 
lators constitutes the supply source of gas for the 
24-inch line. 


The diethylene glycol from the contactors, slightly 
diluted with water, is drained from the contactors into 
a return line by a liquid-level control mounted on the 
contactor. The glycol then flows to the heat-exchange 
system, of seven shell-and-tube heat exchange units 
in series, where it flows through the tubes and is 
heated by the reconcentrated glycol from the still. 


Glycol Further Heated 


Between the second and third exchanger units in 
the series, the glycol is passed through a reflux con- 
denser mounted on the top of the glycol still. This 
condenser serves to condense water reflux for the 
still from the water vapor, and further heats the 
glycol. This reflux condenser may be partially by- 
passed by a vernier hand-controlled valve, as re- 
quired. The glycol then returns to the third exchanger 
unit and flows through the remaining units, extract- 
ing additional heat from the lean glycol until it 
finally enters the glycol still feed tray. 

The glycol still is 30 inches in diameter and has 
a net shell length of 32 feet, 6 inches, with a 10-foot 
skirt. The vessel has 15 bubble trays. The vessel is 
designed for a working pressure of 50 pounds per 
square inch, gauge, and is equipped with a safety 
ladder leading to the platform and condenser support 
at the top. 

A chordal weir baffle in the still serves to keep 
the glycol reboiler flooded over the level of the tubes, 
maintaining heating at maximum efficiency. The re- 
boiler is of the vertical type and connects to the still 
by 12-inch top and bottom nozzles. It is 24 inches in 
diameter and has a net shell length of 6 feet, 10 
inches. The shell thickness is %4-inch. There are 454 
%-inch, 16-gauge tubes, 48 inches long installed be- 
tween two tube sheets presenting an internal transfer 
surface of approximately 300 square feet. The reboiler 
is designed for 50 pounds per square inch, gauge, 
working pressure at a temperature of 550° F. 


The lean glycol flowing from the base of the still 
enters a 60-inch-diameter surge tank having a net 
shell length of 8 feet. This vessel is mounted hori- 
zontally to make the maximum use of the tank surge 
space, and serves to maintain an even head on the 
lean glycol through the heat exchafgers, and to the 
suction of the glycol pump. It also acts as reservoir, 
or surge space, for the entire solution circulating 
system. 

Pump Used 

The lean glycol, after passing through the heat 
exchangers, is pumped back over the contactors. The 
pump used for this service is a 334 x 5-inch triplex 
plunger type, driven by a 40-horsepower, 440-volt, 
60-cycle, open-frame electric motor, with a complete 
spare unit. 

The pump forces the lean glycol through a 3-inch 
discharge line to the contactors. The lean glycol 
flows through a flow-recorder controller which re- 
cords the. exact total flow to the contactors. Also, on 
low glycol flow or failure, the controller operates an 
alarm whistle which warns the operator. From this 
point, the glycol flow is split over each contactor by 
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means of an indicating flow meter with manual throt- 
tle valve. 

For heating the glycol, there are installed two 
vertical vapor generators using a heat transfer liquid 
of high temperature boiling point. Each has 2 capac- 
ity of 1,000,000 Btu per hour, and is capable of main- 
taining the total plant heating load for a short period, 
However, the plant design anticipates the use of 
both generators in parallel under normal conditions, 

These generators are equipped with safety valves, 
low-level-warning controls, and pressure controls, 
The low-level control is connected to sound a warn- 
ing signal on low liquid level. The pressure-control 
switch cuts off the gas to the main burners when the 
desired pressure is reached, but leaves the pilots 
burning. Upon complete gas failure, the pilot valves 
close. Normally they are energized by an electric cur- 
rent generated through the heat of the pilot. The 
source of energy for the electric controls is a 6-volt 
heavy-duty storage battery. This energy source has 
been chosen as most reliable and is independent of 
power failure to the plant. 


Controlling Temperature 
To control the base temperature of the Still, there 


‘is installed a recording temperature controller with 


thermo bulb in the still base. The controller operates 
a throttling-type diaphragm valve in the liquid-return 
line to the boiler. Where the reboiler must supply 
more heat to the still base, the valve opens and 
allows a greater flow through the reboiler, the valve 
partially closing upon lower heat requirements, and 
thus flooding part of the reboiler surface with liquid. 

The source of electric power is 440-volt, 60-cycle, 
alternating current purchased from the Coastal plant 
of Chicago Corporation nearby. The generated power 
is transformed from 440 volts at the plant to 2300 
volts, then transmitted to the dehydration plant, 
where it is stepped down again to 440 volts. This 
transformation saves approximately 4700 pounds of 
copper and is a less expensive installation than a com- 
plete 440-volt system. The 440-volt power enters the 
boiler building switchboard. where it is metered and 
distributed. The switchboard is a completely unitized 
control center of the totally enclosed type. 

A recording calorimeter and gravitometer are 
housed in a specially constructed room of the office 
building. The room has fully insulated walls and ceil- 
ings and has double windows. Doors giving entrance 
to the room slide rather than swing, thus creating less 
air disturbance. The calorimeter is used to determine 
and record permanently, in Btu, the calorific value of 
the gas entering the pipe line. The instrument gives 
results direct in Btu per cubic foot of gas at 30 inches 
of mercury pressure and 60° F., saturated without 
any manual operation, computation, or correction of 
any kind. 

The recording gravitometer gives an accurate per- 
manent record of the gas going into the pipe line. 
For many years it was the common practice to test 
the gravity of gas sold at periodic intervals and use 
the value obtained to predict the orifice coefficient 
for orifice delivery meters for the ensuing period. The 
changing gravity requires a constant record in ordef 
to make an accurate measurement of the gas, and this 
instrument provides such a record. ; 

All fuel used in the operation of the dehydration 
plant is metered through a dual installation of dis 
placement meters and regulators, adequately safe- 
guarded by pressure relief valves. 
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Ten discussion in the previous installment (Petroleum 
Refiner, September, 1944). was general and qualitative. 
The present installment covers specific test data, some 
of which were used as bases for statements in the first 
installment, and some of which are given here for the 
first time. 

This installment not only tells what to do and what 
to avoid in considering flow-meter applications, but 
also cites the penalties in terms of percent error, if 
these rules are not observed. 

The third installment will appear next month. 











Characteristics of the Differential 
Type Flow Meter and Conditions 
Affecting its Operation 


Quantitative Effect of Various Influences on Meter Readings 


Px usual pressure-measuring devices record or 
indicate pressures above or below atmospheric. The 
actual total pressure applied to a compressible fluid 
is the absolute pressure in the conduit. This is equal 
to gauge pressure plus atmospheric pressure. It is 
usual to assume a barometric pressure which is nor- 
mal for the locality, but barometric pressure is likely 
to be higher in cold, dry, clear weather and lower in 
warm, humid, stormy weather. Errors due to assum- 
ing a 14.4-pourrds-per-square-inch barometer for flow 
calculations are shown in Figure 4. 

The effects of errors in the readings of static pres- 
sure on gas are shown in Figure 5. While these 
apply specifically to true gases they give a very close 
approximation of the error which would result in 
steam or other vapor measurements, if, for instance, 
pressure readings were taken at the meter without 
correcting for the head of condensate. Each 27.7 
inches of water vertical head represents 1 pound per 
square inch, ; 

Acceleration of gravity affects meter readings 
through its effect on the amount of pressure imposed 
by an inch of water or other medium used to calibrate 
or to actuate the differential measuring mechanism. 
The acceleration of gravity varies slightly with alti- 
tude and with latitude. The question of its effect on 
flow measurement arises occasionally, and we have 
prepared a table of correction factors to prove that 
the amount of correction involved is negligible (see 
Table 2). 

The compressibility of a petroleum oil becomes 
appreciable at temperatures above 70 percent of the 
molal average critical temperature of its constituents. 
The amount of correction is shown in Figure 6. The 
temperature at which this effect usually becomes 
appreciable at various A.P.I. gravities is shown in 
Table 2. 


When the mercury in a differential gauge is dis- 
placed, the fluid which displaces it adds to the pres- 
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sure on the high-pressure or depressed ‘side of the 
manometer, thus causing the mercury U-gauge or 
float-type meter to read high. This effect is so low it 


EFFECT OF CHANGE IN BAROMETER 


(BASED ON A BAROMETER PRESSURE OF 144%) 
1.010 


1.000 


FLOW FACTOR 


995 


PS! GAUGE 


990 
3.2 134 136 138 14D 142 14.4 147 
ACTUAL BAROMETER 


FIGURE 4 
From ‘Practical Application of A/G.A. Gas Measurement Committee Re- 
port No. 2,” by J. E. Overbeck, Series 39, No, 7—III, January, 1939, 
West Virginia University Bulletin. Ras 
Note: A high flow factor indicates a low gas meter reading, and vice 
versa. 
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TABLE 2 


Correction for Acceleration of Gravity Other Than 32.16 Ft./Sec.’ 


(Reference: Smithsonian Physical Tables Pg. 426) 1. 
32.16 Ft./Sec.? = 980.2368 cm./Sec.? K = 345.92 





Elevation Correction for | Correction for 
Latitude Feet K=345.92 | = 345.755 
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EFFECT OF ERROR IN STATIC PRESSURE READINGS ON GAS MEASUREMENT 
1.010 0. 


ATIC READING 


FLOW FACTOR 


1 300 
O PS! GAUGE FIGURE 5 STATIC PRESSURE—LBS. ABSOLUTE 
From ‘Practical Application of A.G.A. Gas Measurement Committee Re- Nore: A high flow factor indicates a low gas meter reading, and vice 


port No. 2,” by J. E. Overbeck, Series 39, No. 7—-III, January, 1939, versa. 
West Virginia University Bulletin. 
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CORRECTION FOR COMPRESSIBILITY OF PETROLEUM OILS -Fp 
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FIGURE 6 
Compressibility of Petroleum Products 


From “High Temperature Expansion of Petroleum Fractions” by K. M. 
Watson, E. F. Nelson, and George B. Murphy, Universal Oil Products Co. 
(Oil & Gas Journal, November 12, 1936). 
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may be neglected on low-pressure-gas measurement, standard in calibrating commercial meters, is also 
unless liquid seals are used. Severa! examples se- affected in a similar manner by the density of the 
lected at random will show that this effect is not air displacing the water. Since the displacement is 
negligible at high pressure. At a pressure of 2100 roughly 13.6 times as great as that of mercury, the 
pounds per square inch and 32° F., for instance, the effect on the reading is 13.6 times as great. For- | 
density of methane is approximately 8.5 pounds per 





















cubic foot, and the effect of this dense gas reduces TABLE 3 

the coefficient of a mercury float type meter roughly 

) percent. A gas of .9 specific gravity at the same Column 1 | Column 2 | Column3 | Column 4 | Column 5 

temperature and pressure has a density of approxi- Ratio 

mately 22.5 pounds per cubic foot, and this effect re- Actual Column 1 | Apparent 

duces the coefficient roughly 1% percent. The in-  temp.°r. Mercury Soom Water | Column3 | Factor 

Sbvity. Avan gegen aa ‘e eas ae geccocci| ga | geo | seme | tooo | 18008 
) | sible. The flow correction factor is V1—.00118W., | fe.200000000005] 10000 | xo000 | 119000. | 10000 | 000 

in which W, is the density in pounds per cubic foot fe---------"| fons | Cove | L005 | ooo | Lovo 
a of gas or liquid which displaces the mercury. i crests oes 1,0027 1.0013 1.0018 1.0009 1.0004 























The reading of a water column, which is used as a 
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DISTANCE FROM ORIFICE IN PIPE DIAMETERS 


FIGURE 7 


Pressure Distribution in the Neighborhood of an Orifice. 
(Based on Vena Contracta Tap Location and Vena Contracta Differential) 


Compiled by H. J. Cook and D, M. Hill from: Bureau of Standards Re- 
search Paper No. 335, and “Fluid Meters, Their Theory and Applica- 


tunately meter calibrations are usually performed on 
air or gas at pressures such that this effect is neg- 
ligible. 

Gas containing water vapor is measured the same 
as a mixture of dry gases, the specific gravity of the 
mixture being used to determine the correction for 
gravity. If it is desired to reduce the volume to dry 
gas, partially saturated, or saturated gas volume at 
base condition, an additional factor must be ap- 
plied. This factor is calculated from the following 
formula : 


Factor = p : apa mPa in which P= flowing 





peengece in pounds per square inch absolute 
t = % relative humidity of flowing gas + 100 
R, = % relative humidity specified by contract + 100 
Pwr = water vapor pressure at flowing temperature, #/sq. 
in. abs. 
P.» = water vapor pressure at base temperature, #/sq. in. 


abs. 
P, = pressure base, #/sq. in. abs. 


The effect of temperature on the density of mer- 
cury influences the calibration of any mercury-float- 
type instrument. At normal room temperatures the 
effect on the density of water so closely approximates 
that of mercury that the error is obscured. Taking 
the density at 68° F. as a reference point, Table 3 
shows the ‘variation for mercury and for water. 

The above discussion does not aply to errors in 
zero caused by change in temperature. The amount 
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tion’’ by the American Society of Mechanical Engineers. 
Note: hyc = differential pressure (vena contracta taps). 


of zero-error depends upon the design of the instru- 
ment and, dependent upon the design, inay either in- 
crease or decrease the above error. 

Exact pressure-tap location is important unless 
the location is in a flat portion of the pressure-dis- 
tribution curve. 

Flat pressure points are located at the vena con- 
tracta and at 8 pipe diameters downstream; also at 
the flange tap 1-inch downstream from the face of 
the plate except on high d/D ratios. A rapidly chang- 
ing pressure is a sign of a turbulent condition, and 
readings in such locations are not as reliable as 
those taken at the flat portions. An approximate flow 
calculation for any tap location may be made how- 
ever, by adding the upstream readings from Figure 
? to 100, subtracting the downstream readings, di- 
viding 100 by the resultant figure, and then ex- 
tracting the square root, to obtain a correction fac- 
tor to apply to the vena contracta coefficient. 

Similar curves for flow nozzles are shown in Fig- 
ure 8. 


Good practice requires that the pressure tap hole 
be not greater than % the diameter of the pipe and 
the pipe be brought to within %-inch of the face of 
the orifice plate. The amount and direction of the 
error resulting from deviation from these rules are 
shown in Figures 9, 10 and 11. 

Good practice also demands that the orifice thick- 
ness be less than % the diameter of the orifice. The 
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4 RESULTS FROM PRESSURE-GRADIENT TESTS ON SIX LONG-RADIUS NOZZLES INA 4 PIPE 
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FIGURE 8 ' 
From “Some Results from Research on Flow Nozzles’’ by H. S. Bean and .u 
S. R. Beitler, April, 1938, A.S.M.E. Transactions Volume 60, No. 3. : 
ru- effect of deviation from this rule is shown in Fig- use of the approximate gas laws in calculating the 
in- ure 12. densities in the standard flow-meter equations. ' 
S ibili Several methods of determining the supercompres- i 
ess S eee ay Abe ed } sibility characteristic for gas mixtures are available. if 
lis- o much has been written on the subject of super- Equipment for measuring the temperature, volume, 


compressibility that little can be added. Several other 
names are in common use for the deviation from ap- 


INSTALLATION EFFECTS ON 2" PIPE 





on- : i ; 
at proximate gas laws; the one above is used by the 
of American Gas Association. The application of this 4 
ng- —— factor to gas measurement is necessitated by the . 
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FIGURE 9 FIGURE 10 
Dertved from ‘‘Determination of the Effect of Certain Installation Con- Derived from ‘“‘Determination of the Effect of Certain Installation Con- 
ck- itions on the Coefficients of Sharp-Edged Orifices’ by S. R. Beitler and ditions on the Coefficient of Sharp-Edged Orifices’” by 8S. R. Beitler and 
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: E. Overbeck, February, 1937, A.S.M.E. Transactions, Volume 59, No. 2. 
°TE: A low flow factor indicates a high meter reading. 
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J..E. Overbeck, February,1937, A.S.M.E. Transactions, Volume 59, No. 2. 
Note: A high flow factor indicates a low meter reading. 
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EFFECT OF RECESSED FLANGES ON 4” LINE 
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FIGURE 11 
From ‘‘Developments in the Application of Orifice Meters to the Measure- 
ment of Fluids, Hspecially Gases’ by Howard S. Bean, Pennsylvania 
State College Bulletin No. 20. 

Norge: A high fiow factor indicates a low meter reading. 


pressure relationships of a physical sample is fre- 
quently used. Such an apparatus is described in 
Bureau of Standards Research Paper No. 170, and 
in Bureau of Mines Technical Papers Nos. 158 and 
539. 

When a chemical analysis of the gas mixture is 
available, an approximate method applying the law 
of corresponding states may be used. At any given 
percentage of critical temperature and critical pres- 
sures many gases have approximately equal values 
for PV/RT, P being absolute pressure, V volume, 
R a constant, and T absolute temperature. Actually 
between methane, ethylene, ethane, propane, isopro- 
pane, n.-pentane, hexane, cyclohexane, heptane and 
butane there is a maximum difference of about .03 
in the value of PV/RT at temperatures below cri- 
tical and at pressures up to 4 times critical. The 
greater deviations from 1.0 are in general, on the 
compounds of lower molecular weight. The data on 
ethylene falls about the middle of the group. Oddly, 
the values for water vapor as shown in Figure 13 
very closely approach those for ethylene. 

In using these data, reduced temperature and re- 
duced pressure are calculated. To determine reduced 
temperature and reduced pressure, the pseudo-cri- 
tical temperature of the mixture must first be deter- 
mined. The pseudo-critical temperature is the mol 
average critical temperature of the constituents. 
Pseudo-critical pressure is the mol average critical 
pressure of the constituents. Reduced temperature 
and pressure are these values divided into flowing 
temperature and pressure respectively. 

From the values of reduced temperature and re- 
duced pressure, a value of PV/RT may be read 
from a family of curves. 

The correction for supercompressibility at flowing 
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FIGURE 12 
From “Developments in the Application of Orifice Meters to the Measure- 
ment of Fluids, Especially Gases’ by Howard S. Bean, Pennsylvania 
State College Bulletin No. 20. 
Notre: A high flow factor indicates a low meter reading. 


conditions is equal to the square root of the recipro- 
cal of this value. 

For most natural gases and refinery gases there 
is a rough relationship between specific gravity and 
pseudo-critical temperature and pressure. This has 
made possible the development of several empirical 
methods of determining supercompressibility from 
data on specific gravity, temperature and pressure. 
The simplest of these, the direct method using for- 
mulae or tables developed by the California Natural 
Gasoline Association, is applicable only to pressures 
well below critical. Another method, applicable to 
higher pressures, involves the intermediate steps of 
estimating pseudo-critical temperature and pressure 
from the specific-gravity data, calculating reduced 
temperature and reduced pressure, and then reading 
values of PV/RT from the curves. ° 


Viscosity 


Coefficients of primary devices depend on the 
ratio of inertia forces to friction forces. As _ the 
friction or viscous forces become predominant, the 
importance of this relationship becomes more pro- 
nounced. One of the best known criteria for coor- 
dinating viscous flow is Reynolds number, Rp or Ri. 
(Velocity times diameter times density divided by 
absolute viscosity, all expressed in the same system 
of units.) Sometimes it is based upon conditions up- 
stream from the orifice, more often on conditions m 
the orifice or throat of the primary device. 


E. L. Hodgson used rate of flow in grams of 
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pounds per second divided by diameter times _ab- 
solute viscosity in the same system of units. This 
criterion is equal to (7/4) X Reynolds number. 
Many other criteria have been used to express the 
ratio of inertia to friction forces. 

Flange coefficients for non-viscous flow, as pub- 
lished by the ASME plot a straight line against the 


crn OY TB) x 1 

2 4 NOs 2 
Ae. 

‘= 754 


Ae 3600 X eX 254 Re : 
dt —s«w "254 <4 254 xX 231 X 465. .00408 Ra 


G.P.H. = Ind. G.P.H. & Correction Factor 
Ind. G.P.H. .00408 Ra 


dts ~~ correction factor 








G.P.H. = rate of flow, gallons per hour at flowing temperature. 

d = bore of primary device in inches. 

<s = unit of viscosity, equal to 4.65 X centistokes. (ts units 
are approximately equal to Saybolt Seconds Universal 
at viscosities above 190 S.S.U.). 

V = velocity in centimeters per second. 

D = bore of primary device in centimeters. 

p = density of flowing fluid in grams per cubic centimeter. 

# = absolute viscosity in poises. 

VDp 


Ra = Reynolds number es a 


40 


reciprocal of any of these criteria, Those for vena 
contracta taps plot a straight line against the square 
root of the reciprocal of the Reynolds- number. To 
calculate an accurate Reynolds number, the actual 
rate of flow must be known. In laboratory test work, 
this is no inconvenience, because actual flows are 
determined from weight or other check readings. In 
commercial work, however, actual rate of flow is the 
unknown and the only purpose in calculating Rey- 
nolds number is to ascertain rate of flow from the 
meter readings. Hence there is a need for a more 
convenient criterion. 

If a value of discharge coefficient is assumed for 
each ratio of orifice to pipe diameter, correction fac- 
tors for each ratio may be plotted. If these values are 
plotted as the ordinate against a constant times Rey- 
nolds number divided by the correction factor, direct 
calcula ions may be made from. the meter readings 
in a single calculation. 


The curves are prepared as follows: At a Rey- 
nolds number of 3000 on a .55 d/D ratio the cor- 
rection factor to be applied to the assumed non- 
viscous coefficient (ratio of actual value to assumed 
value) is 1.1125. The factor .00408 times Reynolds 
number divided by this correction factor is equal to 


00408 3000 
1.1125 


This may.be shown* to be equal to Ind. G.P.H. 
(i.e. rate of flow in gallons per hour at flowing tem- 
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FIGURE 13 


Supercompressibility of Steam 
Derived from Keenan’s Steam Tables. 
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VISCOSITY CORRECTIONS IND. G.RH._ 

2 LINE + FLANGE TAPS dt. pe 
FROM DATA GATHERED BY THE ASME FLUIO METERS RESEARCH COMMITTEE FIGURE 14 (¢ 

1.30 ed ate a ns Viscosity Correction for Vena Contracta Taps. Shows part of the data ( 
of Tuve and Sprenkle plotted on this basis. co 

Derived from ‘Orifice Discharge Coefficients for Viscous Liquids,” ‘Figure a 

1, by G. L. Tuve and R. E. Sprergle, Instruments, November, 1933. G 
VISCOSITY CORRECTIONS . 

2“LINE - FLANGE TAPS 0 


CoGRoImaTion of OU bata with ASME fiwid METERS ALPORT 
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FIGURE 17 


Ratio of Pipe Tap to Flange Tap Coefficient 


perature computed from the assumed non-viscous 
coefficient of discharge) divided by the product of d 
(diameter of orifice in inches), times t, (units of vis- 
cosity equal to 4.65 viscosity in centistokes). Plot 
a correction factor of 1.1125 at a value of Ind. 
G.P.H./d t, of 11.0, and proceed in a similar manner 
for other points on the curve. 

If, in a commercial measurement problem, the flow, 
computed from the assumed nonviscous flow coeffi- 
cient equals 2501 G.P.H., the diameter of the orifice 
is 1.137 inches in a 2.067-inch line, and the value of 
s=200, Ind. G.P.H./d t.==2502/1.137 X 200 = 
11.00. The correction factor is then equal to 1.1125 
and the actual rate of flow = 2783 G.P.H. Reynolds 
number is therefore 2783/1.137 & 200 X< .00408 = 
3000, which checks the value on which the correction 
factor was based. 


The following curves are preliminary analyses of 
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data gathered by ASME from 6694 tests on commer- 
cial pipe at the University of Oklahoma. Final prepa- 
ration for presentation in the form of a technical 
paper has not been completed, but the preliminary 
analysis is presented here with the thought of making 
this information available to industry as soon as 
possible. 

The correction factors, read from Figures 15 or. 
16, multiplied by the following assumed nonviscous 
discharge coefficients, give true values of discharge 
coefficient including velocity of approach. 
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Calculated from E = .598 + .01 d/D + .00001947 (10d/D)4-425 
* E = assumed non-viscous discharge coefficient, including velocity of 
approach, 


















Pace processes, operated continuously, comprise 
the new lubricating-oil plant of Sun Oil Company at 
Marcus Hook, Pennsylvania. 

The units provide stock preparation by vacuum dis- 
tillation, solvent extraction of the vacuum reduced 
crude, dewaxing of the paraffinic fr: tion, combina- 
tion refining and filtering, together with simultaneous 
vacuum distillation for control of viscosity and flash 
point of finished bright stock and neutrals. 

The combination of processes is adapted to the 
production of high viscosity index oils of special 


Sun Oil Company's lubricat- 
ing oil plant at Marcus 
Hook, showing Duo-Sol ex. 
traction unit in foreground; 
Petro-Chem furnaces in left 
background; the vacuum 
fractionating tower of Filtrol 
fractionation and re-run 
unit, just right of furnaces; 
filter pump house building 
of Filtrol fractionation unit; 
in right background, . MEK 
dewaxing unit. 


Sun Completes Aviation Lubricants Plant 


. qualities. For the present it is devoted exclusively to 
lubricants essential to the conduct of the war, such 
as aviation-grade and heavy-duty oils. Finished oils 
are completed in the blending unit, which is capable 
of handling as many as five distinct streams, which 
merge in meter-controlled proportions for packaging 
or other shipping facilities. 

The plant will process as much as 14,600 barrels 
daily and cost $7,000,000. The crude charge is drawn 
chiefly from Mid-Continent and Gulf Coast oils. 

The following description of processes ‘and their 
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Vacuum distillation unit for Duo-Sol charge preparation 
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Duo-Sol Extraction Unit 
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nich plete notes by Dr. Paul D. Barton of the 
ing Sun Oil Company staff. 

“The unit is designed for extreme flexi- 
rels bility in type of stock charged, and range 


wn of viscosity, viscosity index, flash, fire, 
: pour-point and other pertinent qualities. 
1eir In changing from one stock to another or 


from one grade of product to another 
grade on the same stock, continuity of 
operation is obtained by the means of 
large capacity surge tanks between units. 
That is, the dewaxing plant may be proc- 
essing an oil at the end of a run for sev- 
eral days before it is necessary to accept 
a different stock being produced by the 
solvent extraction unit. Means also are 
provided in each operating unit for re- 
jecting off-specification products without 
interfering with the overall plant con- 
tinuity. 

“A feature of the plant as a whole is 
the convenient arrangement of the various 
operating units which-are all operated in 
conjunction under the same supervision. 
A control laboratory for simple routine 
tests is located within the plant, and an 
intercommunication system makes coordination a 
very simple process. 


Vacuum Distillation Charge Unit 
“The charge stock consists of tower bottoms from 
four crude units, it being possible to take any combi- 
nation of these units depending upon the charge rate 
sired. When making aircraft oil, it may be neces- 










Hot-Oil Pump Room of Duo-Sol Unit 


sary to run all four units in order to obtain the charg- 
ing capacity of 14,600 barrels per stream day of re- 
duced crude. The bottoms from those sources come 
from exchangers at a temperature of about 250° F. 
and because of fluctuation in rate due to bottom tower 
level-control operation, it is necessary to provide a 
surge tank ahead of the vacuum-unit charge pump. 
“The charging-pump-discharge stream is divided 
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into two portions, ‘one being conducted 
through the tubes of the vapor exchanger 
located on top of the vacuum tower, the 
other passing through the tubes of the 
bottoms heat exchangers, the split being 
manually controlled to obtain approxi- 
mately the same outlet temperature of 
both portions. The temperature of the 
charge is raised from an exchanger outlet 
of about 460° F. to a furnace outlet of 
715° F., at which temperature it enters 
the vacuum flash tower. The vacuum 
tower is operated for the retention of de- 
sired lubricating-oil fractions and the 
elimination of gasoil (and light lubricants 
when operating for the production of air- 
craft oils), the flash point of the bottoms 
being controlled by the introduction of a 
small quantity of stripping steam. The 
bottoms pass through the shells of the 
heat exchangers and coolers and are con- 
ducted to the Duo-Sol unit charge tanks. 
The overhead vapors from the vacuum 
tower pass in series through the vapor 
exchanger and water-cooled vacuum con- 
denser. The uncondensed steam and un- 
condensed gases and vapors are elimi- 
nated through the combination barometric condensers 
and vacuum jets. Condensed gasoil is withdrawn in 
two streams, one from the vapor exchanger, which 
also supplies reflux, the other from the vacuum con- 
denser. These streams are cooled separately and are 
composited in a surge tank. When operating for the 
production of aircraft oils, the overhead distillate is 
too heavy to be classed as fresh gasoil, being con- 
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Ammonia Compressors of MEK Dewaxing Unit 


sidered suitable only for heavy-oil cracking plant 
charge. It should be pointed out that a side stream 
can be taken from this tower, making available a fresh 
gasoil product overhead ; when operating for the pro 
duction of. motor oils, the overhead product will meet 
fresh gasoil sepcifications. 

“Reduced crude from vacuum tower operation 1s 
accumulated and stored hot (200-225° F.) in two 
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24,000-barrel tanks. It is important that a constant 
charge quality be maintained to get the best results 
from the Duo-Sol extraction unit. The object of the 
Duo-Sol treatment is to take advantage of the selec- 
tive solubility of two non-miscible solvents, thereby 
concentrating the paraffinic hydrocarbons in one 
layer and the naphthenic hydrocarbons in the other. 
The paraffinic solvent is propane; the naphthenic 
solvent is called ‘Selecto.” Selecto is composed of 
varying proportions of phenol and cresol, depending 
somewhat upon the type of oil being treated and the 
final result desired. The relatively large difference in 
gravity (Selecto 1.05 sp. gr., Propane .509) between 
the two solvents facilitates the operation which is 
carried out in a series of extractors in which intimate 
mixing is followed by a low-velocity separation. 

“In operation, the charge oil is introduced at a con- 
trolled temperature (100° to 130° F.) and at a pres- 
sure sufficient to keep the contents of the system in 
the liquid phase (approximately 300 pounds gauge) to 
a mixer located between the second and third extrac- 
tors where it joins with the propane charge stream 
(which has already been contacted counter-current to 
the effluent extract stream in extractors 1 and 2) and 
with the Selecto stream from extractor 4 (the Selecto 
having been charged to extractor 7 counter-current 
to the effluent propane or raffinate layer). It is thus 
seen that the two effluent streams come from opposite 
ends of the series of extractors, the extract being 
washed by fresh propane, the raffinate being washed 
by fresh Selecto. The proportions of solvents to 
chafge are from 4-6:1 for Selecto and 2-3:1 for 
propane. 

“The two solvents not being completely immiscible, 
it is necessary to provide for the recovery of dis- 
solved propane from the extract layer and to recover 
dissolved Selecto from the raffinate layer. Thus, it 
will be seen that the recovery system consists of two 
complete sets of distillation and stripping towers, 
although products are finally combined where pos- 
sible, one set of propane condensers and one set of 
Selecto coolers serving both recovery units: Selecto is 
stripped out of both extract and raffinate at low 
pressure with direct steam, steam being condensed 
and the water fed to the steam generator for the pro- 
duction of process steam, thus minimizing the loss of 
solvent. 

“The extract containing a concentration of naph- 
thenic oils and asphaltic materials contained in the 
charge is continuously cut back with a gasoil or a 
similar low viscosity product to obtain a Bunker C 
fuel oil specification. The raffinate containing a con- 
centration of paraffinic oils and most of the waxes 
present in the charge is ready for further processing 
in the dewaxing unit. 


MEK-Benzol Dewaxing Unit 


“The MEK-Benzol Dewaxing Process utilizes the 
composite properties of mixtures of benzol and toluol 
with a ketone. Methyl-ethyl-ketone (MEK) is con- 
sidered superior to acetone. By varying the propor- 
tions of the components of the solvent the miscibility 
and the wax solubility at different dilution ratios 
(with respect to oil and solvent) may be controlled. 
_ ‘In operation, the waxy Duo-Sol raffinate is mixed 
m predetermined proportions (approximately 3 to 1, 
solvent to oil) with a solvent of the optimum compo- 
sition (with respect to MEK, benzol and toluol), the 
mixture being cooled first through water-cooled tubu- 
lars, next through scraped-surface exchangers against 
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the cold filtrate, and finally to the desired temperature 
(approximately minus 20° F.) in scraped-surface 
chillers using ammonia as a refrigerant. The chilled 
solution containing the crystallized wax is fed con- 
tinuously to the rotary drum filters, the wax-free oil 
remaining in solution in the filtrate which flows by 
differential pressure to the vacuum receivers. This 
filtrate is then pumped through exchangers to the 
recovery system where the solvents are distilled off 
and condensed, the filtered oil being finally stripped 
free of solvent, cooled, and stored ready for further 
treatment in the rerun and Filtrol fractionation unit. 

“The wax contains considerable solvent and is 
processed in a separate recovery system where the 
solvent is distilled off, the traces being stripped out 
of the wax with steam. The water obtained from con- 
densing the stripping steam from both recovery units 
is accumulated and the dissolved MEK is fractionated 
out of the water to prevent solvent loss. It should be 
pointed out that the plant is arranged for a ‘repulping’ 
operation upon the wax as it comes from the filters 
for the purpose of reducing the oil content of the wax 
to a minimum. 

Dewaxed Oil Rerun Unit 

“The Filtrol fractionation process unit is designed 
to combine a contact filtration process with a vacuum 
tower rerun distillation. When producing aircraft oils, 
the function of the vacuum tower is to remove traces 
of light oils and decomposition products which would 
affect the stability and flash point of the finished oil. 
When running motor oils, it has the added function of 
producing side stream distillates of SAE 10, 20 and 30 
specifications, and filtered bright stock bottoms. The 
dewaxed Duo-Sol raffinate is treated as follows: The 
charge is heated to about 265° F. and a portion, about 
15 percent, is mixed continuously with a weighed 
amount (say 10 pounds per barrel) of Filtrol clay in 
a slurry mix tank, this slurry being added to the main 
charge stream at the inlet of the furnace coils. The 
charge containing Filtfol clay is raised to the proper 
temperature in the furnace before entering the 
vacuum flash tower. Bottoms from the tower contain- 
ing the fine clay in suspension, is picked up by the 
filter-charge pump from the filter surge tank and is 
fed continuously to a rotary drum pre-coat filter at a 
temperature of 300 to 400° F. The hot clay-free filtrate 
flows by differential pressure to the vacuum filtrate 
receiver from where it is pumped through the product 
cooler to storage. The side streams require no further 
treatment except cooling before running to storage. 
A considerable amount of super-heated steam is used 
in the vacuum tower and passes along with uncon- 
densed oil vapors into the vacuum condensers and 
finally into the vacuum jets and barometric con- 
densers. Reflux is returned by gravity and the over- 
head condensed gasoil product, without further cool- 
ing, is pumped to storage. 

“The plant includes equipment for fresh clay un- 
loading, storage and handling; for the disposal of 
spent clay; and for the special periodic pre-coating 
operation required to keep the filter operating effi- 
ciently. The pre-coating operation consists of pero- 
odically depositing a layer approximately two inches 
thick of Filtercel (diatomaceous earth) upon the 
outer periphery of the rotary drum by producing a 
slurry with a light oil, heating the mixture, and 
operating the filter in a special circuit for building up 
the pre-coat cake upon the filter drum. The filtering 
surface thus prepared will last from a week to 10 
days, the Filtrol clay being deposited on the outer 
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surface from which it is shaved by a long carefully. 
adjusted knife which gradually cuts away the pre. 
coat layer until it is necessary to replace it as de. 
scribed above. 

“A distinctive feature of this unit is the combina- 
tion of the refining action of Super-Filtrol together 
with a distillation of the lower-viscosity lubricants, 
In operation the clay remains in the bottom fraction 
of the vacuum tower but retains high molecular 
weight color bodies and decomposition products 
which would otherwise appear to some extent with 
the distillates. The use of the Super-Filtrol clay at 
elevated temperature utilizes the highest possible eff- 
ciency of the filtration process which as compared to 
conventional percolation type filtration effects a very 
material saving in handling, disposal of spent clay 
and loss of absorbed oil. 


























Blending and Packaging Unit 


“The finished oils from the preceding unit are ac- J 
cumulated in a relatively small number of storage 
tanks. The finished specification lubricants are then 
other components as may be desired by means of 
made up continuously from the basic refined oils and 
other components as may be desired by means of 
mechanical blending units capable of handling as 
many as five distinct streams which merge in meter- 
controlled proportions in an homogenizer which in 
turn discharges the finished oil to packages or other 
shipping containers. Blending units of different ca 
pacities are provided and the blending operation asa 
whole can handle two different specification firtished 
oils simultaneously in a range from a few barrels of 
the blend up to a tank car or barge load without inter 
mediate storage.” 





























Pump house, fractionating tower and furnaces of the Filtrol fractionating 
and rerun unit. Furnaces for the Duo-Sol unit are shown in the background 
and the rundown tank for the Filtro!l unit is seen in the left foreground. 
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Demonstration oil-pool fire. Note 
effective range of carbon dioxide 
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ow Carbon Dioxide 
Conquers Fire 


H. V. WILLIAMSON 


Cardox Corporation 


i vatiaaeiniee in the application of carbon spite of this, it has until recently been given only 





ai dioxide to fire extinguishment have been unusually minor consideration in petroleum-fire protection. 

a rapid during the last few years. The small emergency This attitude was the natural result of the fact that 
extinguisher has grown into a giant, capable of con- the supply of carbon dioxide contained in available 

14 trolling and extinguishing even large airplane-crash fire extinguishers was simply too limited for any- 

Poh tires, which are basically gasoline and oil fires in a thing but very small fires. ie = As 

met | @ highly specialized form. This kind of performance This problem of carbon dioxide availability has 

b 4 foreshadows the increasingly important part that been satisfactorily solved by the use of low-pressure 





Bi carbon dioxide will play in the control of other types liquid carbon dioxide. Instead of pounds, it is now f 


of petroleum fires. possible to make tons of carbon dioxide available for 

As a fire-extinguishing medium, carbon dioxide extinguishing large fires. Obviously, the size fire that i 
has certain definite and important advantages over can be extinguished with liquid carbon dioxide has | 
Water, foam, and other used agents. For instance, it increased many fold. \ 
will extinguish all types of petroleum fires, including The vapor pressure of liquid carbon dioxide de- 


even running fires involving highly volatile products. pends upon its temperature; that is, the pressure goes 
Furthermore, its action is extremely rapid and it will up and down with:the temperature. A normally filled 
not contaminate or damage unburned material. In cylinder of carbon dioxide at 70° F. will have a pres- 
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sure of approximately 840 pounds per square inch, 
while at 100° F. it will have a pressure of about 1460 
pounds. By refrigerating the carbon dioxide to ap. 
proximately 0° F., the pressure is reduced to 300 
pounds per square inch. Controlling the pressure in 
this way makes it possible to confine carbon dioxide 
in storage vessels of any desired size. Those now in 
use have capacities up to 125 tons while 20 and 30- 
ton sizes are common. 

Aside from the aniidavidion of “quantity,” the 
fire extinguishing capacity of carbon dioxide depends 
upon its blanketing or smothering and cooling ef- 
fects. When liquid carbon dioxide is discharged to 
the atmosphere, a portion of it vaporizes, while the 
rest turns to “snow” or dry ice at a temperature of 
110° F. The discharge forms an inert blanket which 
covers the burning material to exclude the oxygen 
of the air which is essential for combustion. At the 
same time, particles of snow settle on the hot surface 
and absorb heat in subliming. This cooling effect 
quickly reduces the rate of distillation of volatile 

FIGURE 2 . vapors which also are essential for combustion. 


Gasoline spray hazard. Gasoline is being forced from leaking flange 
at the rate of ten gallons per minute. D Importance of High Carbon Dioxide Snow Yield and 


Rate of Discharge 


The percentage of snow formed in the discharge 
is greater when the liquid carbon dioxide is cold. For 
instance, when liquid carbon dioxide, stored at a 
normal summer temperature of 80° F., is discharged 
to the atmosphere, only 24 per cent is converted to 
snow, whereas liquid released at 0° F. produces more 
than 46 percent snow. Since the effective cooling ca- 
pacity of a carbon dioxide discharge is directly pro- 
portional to the percentage of snow formed, it fol- 
lows that liquid stored a 0° F. will have nearly twice 
the cooling effect of liquid stored in cylinders at 
80° F. 

The increased cooling effect is not the only ad- 
vantage gained by using low-pressure carbon diox- 
ide. Solid carbon dioxide, or snow, is about five hun- 
dred times as dense as the vapor and can, therefore, 
be projected forward through a much greater dis- 
tance without being effected by air turbulence. It 
is like throwing pebbles into the wind as compared 
to feathers. For this réason, the use of low-pressure 
liquid carbon dioxide results in a more dense dis- 


pee, Hy charge stream. which can be effectively projected 


Ignited, gasoline was allowed to reach high intensity. 


FIGURE 4 FIGURE 5 
Fire is attacked with hose line nozzle directing carbon dioxide at its Main fire out, blanket of carbon dioxide prevents reflash while 
heart at rate of 700 gallons per minute. remaining small ground fire is quickly extinguished. 
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inch, 
t 1460 
‘O ap- & fires. 
o 300 The discharge capacity of the nozzle used also has 
ire in @ an important bearing on the discharge range and the 
‘oxide BH <ize of fire that can be extinguished with carbon 
OW in @ dioxide. One man can conveniently manipulate a 
id 30- Hf 19-inch nozzle which has a discharge capacity of over 
100 pounds of carbon dioxide per minute. This nozzle 
the & is fed by a 134-inch hose line and will project the 
pends # discharge effectively from 20 to 50 feet, depending 
& ef: B upon the wind conditions; This relatively great range 
ed to @ as well as the coverage afforded by the high discharge 
e the B rate makes it possible for the operator to attack 
ire of @ large fires without special equipment to protect him 
vhich # from the heat. This is an important point, as pro- 
cygen @ tective clothing may not be available. Even if it is 
t the & available, time is lost in preparation and the operator 
iriace is hampered by extra equipment. 
errect A typical example of what can be accomplished 
latile with this nozzle and hose reel is illustrated in Figure 
1, showing the extinguishment of a 16x30-foot pool 
1 and fire containing quenching oil. In demonstration work, 
this fire is allowed to burn for one minute or more 
to reach a state of high intensity. The operator then 





through a greater distance. This extra range or reach 
is of the utmost importance when fighting outdoor 






9 


- | attacks from the windward side and sweeps the fire 
= out from one end to the other, maintaining a curtain 
at 4 @ of carbon dioxide between the fire and the part of 


Bee the pool that has been extinguished. The extinguish- 
rc ment is completed in less than 15 seconds. Since the 


more #@ nozzle discharges at a rate of 700 pounds per minute, 
‘= less than 175 pounds of carbon dioxide is used in the 
Pro- @ demonstration. 
- fol- 
‘wice Extinguishment of Spraying Gasoline Fires 
‘sat While oil-pool fires of the above type can be ex- 
tinguished with the use of water in the form of fog, 
-_ad- this is not possible when more volatile fuels are used, 
Liox- unless the fire is in a steel. structure which will pro- 
hun- duce and retain large volumes of steam. The ex- 
fore, inguishment of a particularly difficult hazard involv- 
dis- ing a spraying gasoline fire is illustrated in Figures 
e. It 2,3, 4 and 5. This hazard was set up to represent an 
ared ordinary pipe line which had sprung a leak at a 
sure flange due to a blown gasket. A pump was used to 
dis- force high-test gasoline through the leaking flange 
‘cted at a rate of 10 gallons per minute, as illustrated in 


Figure 2. The gasoline was allowed to spray out for 
One minute to accumulate an excess on the ground 
before the fire was ignited. After ignition, the fire 
was allowed to burn long enough to reach its maxi- 
mum intensity, as illustrated in Figure 3. The be- 
ginning of the attack on the heart of the fire is 
shown in Figure 4, while Figure 5 illustrates the fi- 
nal stages where only a small ground fire remained 
to be extinguished. It is to be noted that the hot 
gasoline is still spraying from the flange, while the 
rolling blanket of carbon dioxide prevents the re- 
maining ground fire from causing a reflash. The full 
extinguishment, including the ground fire, was com- 
pleted in approximately 20 seconds. 


_In actual practice, the job is not finished when the 
fire is extinguished. If a relatively large amount of 
exposed gasoline or other highly volatile material 
still remains, it must be protected against reignition 
until it can be femoved.*This can be accomplished 
y spreading a blanket of foam over the inflammable 
Surfaces immediately after the fire has been ex- 
tinguished. . 

ile As a matter of ‘fact, where fires extend over such 
an area that they cannot be snuffed out in a few sec- 
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onds with carbon dioxide, it is desirable to follow up 
the carbon dioxide discharge with foam so that areas 
which have been extinguished will be protected 
against possible reignition. The extinguishing action 
of carbon dioxide is extremely rapid, but the protec- 
tive blanket it forms is soon dissipated by the wind. 
Foam, on the other hand, works raher slowly, even 
on open pool fires, and will not extinguish spray 
fires involving volatile fuels, but it does provide rela- 
tively lasting protection against reignition. Further- 
more, a blanket thick enough for protection purposes 
can be applied very quickly once the fire has been 
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FIGURE 6 


Truck using carbon dioxide supplemented by foam put out a 
simulated airplane-crash fire in two minutes. 


extinguished. It takes a thick layer of foam to ex- 
tinguish a fire whereas a relatively thin layer will 
serve to prevent reignition. 


Application of Low-Pressure Carbon Dioxide to 
Large Fires 


The same general principles used in extinguishing 
small fires are also applicable to much larger con- 


‘flagrations. The only difference is that more applica- 


tors must be used and it is desirable to have at least 
one nozzle of larger capacity mounted on a mobile 
unit and equipped with motorized control. Equip- 
ment of this type is represented by the Cardox Air- 
port Fire Truck which is shown attacking a large 
gasoline fire in Figure 6. The large cab-controlled 
boon nozzle, which has a discharge capacity of 2500 
pounds of carbon dioxide per minute, is very ef- 
fective in knocking down the main part of the fire so 
that playpipe operators can approach without special 
discomfort to extinguish the edges. 

The fire shown in Figure 6 was fed by over 400 
gallons of high-test gasoline distributed in a manner 
designed to create a very difficult situation. Aproxi- 
mately half of the gasoline was spilled on the ground, 
while the rest was put in drums and allowed to flow 
out through 1-inch valves so that 5 separate running 
fires were involved. The entire fire covered an area 
of over 1000 square feet. The complete extinguish- 
ment was effected in approximately 2 minutes with 
the expenditure of about 5000 pounds of carbon 
dioxide supplemented by 200 gallons of foam solu- 
tion. The foam was used to cover the gasoline-soaked 
areas so as to reduce the possibility of reignition, as 
discussed above. 
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The manner of attacking an airplane-crash fire is, 
of course, different than the technique that would be 
used on an ordinary petroleum fire. In an airplane 
fire, the first thought is to save any trapped passen- 
gers. Accordingly, the attack is directed to the cabin 
of the plane in spite of any condition which might 
suggest a different approach. This makes it possible 
to begin rescue operations within a matter of 10 or 
15 seconds after reaching the fire, but it also tends 
to reduce the overall efficiency of extinguishment. 

In the case of an ordinary petroleum fire, it is not 
necessary to rush in at breakneck speed and the at- 
tack can, therefore, be planned more carefully. The 
best results will be obtained by beginning the ex- 
tinguishment on the windward side so as to sweep 
the fire downwind with the carbon dioxide discharge, 
while at the same time applying foam to the area 
under control. 


Wide Range of Applications 


The possible applications of low-pressure carbon 
dioxide to petroleum hazards are many and varied. 
These will run the gamut from mobile emergency 
fire equipment to automatic fixed fire extinguishing 
systems for particularly hazardous or important in- 
stallations. In addition to actual fire extinguishing, 
there are many places where vaporous carbon dioxide 
can be used to prevent explosions which can be more 
serious than fire. 

Carbon dioxide is particularly valuable in connec- 
tion with mobile emergency fire equipment for 
quickly extinguishing fires in their early stages be- 
fore they grow ino disastrous proportions. A truck 
has been designed to meet this need in a number of 
refineries and synthetic rubber plants. This truck 
has a capacity of three tons of liquid carbon dioxide 
and is equipped with two 100-foot hose lines feeding 
nozzles, each of which has a discharge rate of over 
700 pounds per minue. By the use of quick-change 
couplings on the hose lines, trucks of this type can 
also be used as a mobile carbon dioxide source for 
fixed stand-pipe extinguishing systems. 

For important, localized hazards, it has been found 
advantageous to install fixed systems using nozzles 
properly located to provide the most effective appli- 


cation. Pump houses, control rooms and outdoor‘ 


transformers can be protected in this way. Such in- 
stallations can be designed as stand-pipe systems to 
be supplied with carbon dioxide by the emergency 
trucks as mentioned above, or as complete systems 
with a constant source of carbon dioxide piped from a 
central storage tank. In the latter case, the system 
can be made completely automatic by the use of 
electric fire detectors and discharge conrol valves. 
Automatic timers usually are used in such systems 
to control the amount of carbon dioxide discharged 
into each particular hazard so that the reserve ca- 
pacity of the storage tank will be available for con- 
tinued fire protection. Low-pressure systems of this 
type are being used by most of the airplane motor 
manufacturers in this country for protecting their 
engine test cells. 

Although carbon dioxide is not recommended for 
outdoor Class A fires involving wood, paper, and 
similar materials, the fact must not be overlooked 
that it can be used very advantageously in extin- 
guishing indoor Class A fires by total flooding. It 
is only necessary to maintain a high carbon dioxide 
concentration in the atmosphere for a long enough 
period to allow the burning material to cool below 
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the ignition point. This time will vary with the ex- 
tent of the fire and the type of material. involved, 
Deep-seated embers are insulated by over-laying 
char so that the heat is given off slowly. However, 
in an enclosed hazard, the amount of carbon dioxide 
required to maintain the proper concentration for an 
hour or so is not excessive and elimination of water 
damage to valuable papers and equipment is of pri- 
mary importance. 

It is not improbable that carbon dioxide can even 
be used in controlling fires in: large petroleum stor- 
age tanks. A storage tank with a diameter of 150 feet 


has a surface area of about 17,650 square feet. The 


small oil-pool fire previously mentioned which was 
extinguished with less than 175 pounds of carbon 
dioxide had an area of 480 square feet. At this same 
rate, the large storage tank would require less than 
6500 pounds of carbon dioxide. This is just a little 
over three tons of liquid carbon dioxide. 


Inerting Explosive Atmospheres 

Up to this point, discussion has centered around 
applications for extinguishing actual fires. Carbon 
dioxide is also ideally qualified for the job of inerting 
otherwise explosive atmospheres so as to eliminate 
any chance of an explosion and the fire that usually 
follows. 

For instance, under certain conditions, the vapor 
space of large petroleum storage tanks may become 
filled with an explosive mixture of air and com- 
bustible vapors. The percent of combustible gases 
in the vapor space is a function of the vapor pressure 
of the petroleum product being stored and the tem- 
perature of the liquid. In the case of toluene, the 
combustible range is from 1.27 to 7 percent toluene 
vapor in air. The lower concentration is reached at 
40° F. and the higher at 99° F. Therefore, at tem- 
peratures below 40° F., the vabor-air mixture is too 
lean to burn and above 99° F. it is too rich to burn. 
However, in the intervening temperature range, the 
slightest spark will set off a serious explosion. This 
hazard can be eliminated by the addition of approxi- 
mately 30 percent of carbon dioxide to the gases in 
the vapor space. 

Many petroleum products normally have vapor 
pressures that are high enough to create vapor-space 
mixtures that are too rich to burn. Some of these 
may become hazardous during cold weather. An ad- 
ditional hazard may be introduced when removing 
liquid and so drawing air in through the vent. This 
cannot happen with butane and similar hydrocarbons 
which are stored under pressure, but a serious hazard 
is encountered when placing a storage tank in opera- 
tion or taking it out of service for repairs. Carbon 
dioxide is useful for purging jobs of this kind where 
air must be displaced with a combusible gas or a 
combustible gas must be displaced with air. There 
is no cure for explosions. The emphasis must be 
placed on prevention. “ 

The various applications mentioned are, of course, 
the obvious 6nes. When the commercial application 
in this field develops further, there is no doubt that 
carbon dioxide will find a place in many detailed op- 
erations. In most cases, the question has been one 0 
availability and economy. The growing stature of the 
carbon dioxide industry has gone a long way towaf 
overcoming these former ‘obstacles. The universal 
advantages of carbon dioxide for fire prevention and 
extinguishment can now be employed to a much 
greater degree. Carbon dioxide can, in fact, become 
the prime extinguishing agent for petroleum fires, 
while water and foam are used as valuable adjuncts. 
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Application of Unit Operations to | 
Fractionation and Other 
Vaporization Processes 


eee is the process of separating 
mixtures consisting of two or more chemical com- 
pounds into their respective components and in the 
case of crude oils, into narrow-boiling fractions. 
These fractions may vary in distillation ranges from 
100° F. up to 400° F. for motor fuels, down to sub- 
stantially pure components having ranges of 2° F. 
or less, The separation of these various constituents 
from each other may be accomplished in several 
ways, such as crystallization, extraction, mechanical 
separation such as gravitation or centrifugalization, 
selective absorption and adsorption as well as by 
stage separation through a process consisting of con- 
secutive steps of vaporization and condensation. For 
example, wax may be recovered from lubricating oil 


FIGURE 1 
True-boiling-point columns. Left foreground, high-temperature column 
motor fuels, crude oils and heavier fractions. Right, Podbielniak 
low-temperature column. . 
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PART 10 


Fractionator Design 


R. L. HUNTINGTON 


School of Chemical Engineering, 
University of Oklahoma 


distillates by fractional crystallization through suc- 
cessive steps of chilling, pressing, and sweating. Ex- 
traction may be used effectively by reason of the 
preferential solubility of an unsaturated hydrocar- 
bon in a certain solvent over that of a saturated or- 
ganic compound having almost the same volatility. 
Amorphous wax in heavy petroleum distillates may 
be recovered by chilling, followed by centrifuging 
at high speeds. Gases may be separated in a measure 
by selective adsorption on activated charcoal. Al- 
though apparatus used in the above mentioned ex- 
amples might be considered fractionation equipment 
in a broad sense, the word “fractionator” usually is 
thought of in connection with the separation of mix- 
tures through vaporization and condensation steps 
by reason of the different vapor pressures or volatili- 
ties possessed by the components present in the mix- 
ture. 
Laboratory Fractionation 


Both batch and continuous methods are used in 
the fractionation of hydrocarbon mixtures. The batch 
process is employed as a rule in the laboratory, or 
for the manufacture of relatively small quantities of 
commercial products. 

Laboratory columns are divided into two general 
types (Figure 1): High temperature columns; (Fig- 
ure 2) for the fractionation of crude oil and its vari- 
ous fractions, and low-temperature columns (Figure 
3) for natural gas and natural gasoline. 


In the operation of the high-temperature columns, 
the fractions boiling up to 400° to 450° F. are taken 
off as a rule at atmospheric pressure. The apparatus 
is then allowed to cool so that the heavier fractions 
may be distilled at reduced pressures, temperature 
corrections being made on vapor-pressure charts in 
order to estimate the boiling points at atmospheric 
pressure. Were vacuum not employed in such frac- 
tionations, the residuum at the base of the apparatus 
would crack, and thereby change the composition of 
the original crude oil. A sudden decrease in the over- 
head-vapor temperature is often a good indication 
that cracking is taking place in the’ base of the col- 
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umn as the result of the formation of low-boiling 


“cracked” products. 

The ordinary crude oil has such a large number 
‘of hydrocarbons contained in it, that fractionation in 
the usual laboratory column (5 to 6 feet in height) 
does not detect the presence of individual compo- 
nents, due to their respective boiling points being so 
close together. ASTM and fractional distilkations on 
the same crude oil give curves which are distinctly 
different, as shown in Figure 4. The ASTM test 
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FIGURE 2 
High-temperature true-boiling-point column 


(somewhat similar to the Engler) is carried out in a 
flask with a short unpacked vapor column in which 
very little, if any, fractionation takes place. As a re- 
sult of this lack of separation, the ASTM test does 
not come so near to indicating the true-initial-boiling 
poini since some heavier components come overhead 
with the lower-boiling ones. Likewise, a lower end- 
point or maximum-boiling temperature is obtained 
with the ASTM. 

The efficiency of any laboratory packed column is 
expressed in height equivalent to a theoretical plate, 
i.e. the greater the efficiency the less the column 
height required to bring about a definite separation. 
The secret of a good packing material is that of se- 
curing intimate contact, between the rising vapor 
stream and the descending liquid films. Many inves- 
tigators?**** have made exhaustive studies of vari- 
ous types of packing, by fractionating known mix- 
tures of hydrocarbons. 


Low-Temperature Fractionation in the Laboratory 


The analysis of natural gas, natural gasoline, high- 
ly gas-saturated crude oil and distillates, generally is 
made at low pressures and temperatures in appa- 
ratus similar to that shown in Figures 1 and 3. Con- 
stituents’ such as water vapor, carbon dioxide, hy- 
drogen, oxygen, hydrogen sulphide should be deter- 
mined by other means such as absorption or selec- 
tive combustion. 

The hydrocarbon mixture is liquefied at first in 
the base of the column with liquid nitrogen. The 
spiral packing in the column is then allowed to be- 
come wet by removing refrigeration at the base and 
by chilling the top of the apparatus. Methane is 
taken off overhead as a vapor at the boiling point 
of that hydrocatbon, the receiving flask having first 
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been evacuated. The increase in* pressure in this 
flask is used as a means of measuring the volume of 
gas entering it. As soon as most of the methane has 
been fractionated out of the sample, the temperature 
has a tendency to rise, due to the admixture of 
ethane at the top of the column. The rate of product 
removal is then slowed down in order to secure 
shaper separation between the pure hydrocarbons, 

Pentane and heavier fractions are taken off as va- 
por at sub-atmospheric pressures, otherwise. conden- 
sation would occur in the vapor-delivery line and the 
manometers, Toward the latter part of the fractiona- 
tion, heat is applied to the internal electrical resist- 
ance in the distilling bulb at the base of the column, 
and refrigeration is discontinued at the top. A typi- 
cal low-temperature analysis is shown in Figure 5 
with a graph of overhead vapor temperature versus 
pressure build-up in the receiving flask. 

In the complete analysis of a gas-saturated crude 
oil, the lighter fractions such as hexane and lower 
are fractionated out at low temperatures after which 
the topped crude oil is transferred to a high-tempera- 
ture column for more complete fractionation of the 
heavier ends. 

The pressure of nitrogen cannot be detected readi- 
ly since it will come overhead as a gas along with 
the methane. The methane and nitrogen mixture, 
therefore, should be isolated in a weighing flask. 
Should nitrogen be present, its greater density 
would cause the sample to be heavier than that of 






nm & es 4 6.3 oe ee eee 






























THERMOCOUPLE  RECENING 
Liauio f VENT 
No —- t 
VACUUM 
PumP 
—- MANOMETERS 
PACKED Hy 
COLUMN — | 9 [2-Vacuum ie a 
JACKET 
v Y 
DISTILLING . [ ADSORBENT FOR WATER 
- we VAPOR ANO HYDROGEN 
SULPHIDE . 
FIGURE 3 
Low-temperature true-boiling-point column 
co 
methane. If the specific gravity of the nitrogen- me 
methane mixture is 0.60, the volume percentage of I 
nitrogen could be calculated as follows: bo 
(x).965-+-(1—x).552 = 0.60 pre 
here “a 
x = volume fraction of nitrogen présent - 
1 —x = volume fraction of methane present tur 
0.965 = sp. gr. vs. air for nitrogen dif 
0.552= sp. gr. vs. air for methane . tov 
x=0,116 (volume fraction of nitrogen present in the not 
nitrogen-methane fraction). flo: 
Fractionation of Two Component Mixtures 
In several papers’ of this series, certain physical re I 
lationships between the variables, temperature, pres ce 
sure, and composition, have been shown for binary bri 
mixtures which provide the groundwork for an ut- the 
derstanding of fractionation. The most useful graph 
Now, 
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for the theoretical calculation of the number of equili- 
brium trays required for a definite separation of. a 
binary mixture into relatively pure constituents, is 
the vapor-liquid McCabe-Thiele equilibrium curve. 
This curve shows the relationship between the com- 
osition of the more volatile constituent in the vapor 
and the liquid ranging from 0 to 100 percent, all at 


one pressure. The reason for taking pressure as con- 


stant is based upon the fact that the differential in 


\ 


constituent in the vapor and in the liquid, may be 
used. If the overhead vapor is to be totally con- 
densed in coils in contact with atmospheric cooling 
water, it is probable that the water will run as high 
as 90° F. in temperature when the wet bulb is 80° F. 
The condensate or reflux will be about 20° F. higher 
than the cooling water for conventional design, or in 
this case 110° F. The vapor pressure of propane at 
110° F. is 215 pounds per square inch, absolute, or 
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FIGURE 4 
Typical distillation curves. 


pressure throughout the height of a fractionating 
column is small in. comparison with the temperature 
range from the top to the base of the tower, Frac- 
tionation could be effected through the operation of a 
column having a constant temperature from top to 
bottom’ were it mechanically feasible to provide ap- 
preciable pressure differentials between the succes- 
sive bubble trays. Stage separation of oil-gas mix- 
tures by several equilibrium flash vaporizations at 
different pressures might be considered an approach 
toward this type of fractionation, however, it does 
not provide the customary counter-current reflux 
flow as used in fractionators. 


N Butane—Propane Mixtures 


If Raoult’s law is assumed to be sufficiently ac- 
curate for the estimation of the liquid-vapor equili- 
tum curve, the following procedure for obtaining 
the corresponding mol fractions of the more volatile 


November, 1944-—-A Gulf Publishing Company Publication 


approximately 200 pounds gauge pressure at sea 
level. The other extreme of the binary mixture range 
would be pure normal butane which has a vapor 
pressure of 63 pounds per square inch, absolute, at 
110° F., but it requires a temperature of 207° F, to 
cause normal butane to exert a vapor pressure of 
215 pounds per square inch, absolute. If it were pos- 
sible to separate normal butane and propane com- 
pletely in a column operating at 215 pounds per 
square inch, absolute, the temperature would range 
from 110° F. at the top in the condenser to 207° F. at 
the base. Intermediate values for vapor and liquid 
compositions between 100 percent normal butane and 
100 percent propane can be calculated without the 
trial-and-error method by selecting several tempera- 
tures between 110° F. and 207° F., such as 125°, 
160°, and 195° F. 

The vapor pressures of propane at the above tem- 
peratures are 225, 375, and 475 pounds respectively, 
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FIGURE 5 
Typical analysis of natural gasoline with true-boiling-point apparatus. 


and the corresponding vapor pressures of normal bu- 
tane are 78, 124 and 187 pounds per square inch, ab- 
solute. The equilibrium relationship between the par- 
tial pressure of each component in the vapor and in 
the liquid may be expressed by Raoult’s law: 


- Example 1 (125° F.) 
[(Total Pressure) (mol frac in vapor)] (Partial Pressure in 
liquid phase) 


or or 

Partial Pressure in vapor phase = vapor pressure X mol 
fraction in liquid 

Propane (C;Hs) 9 Bae 8." (ys) == 255 (xs) 
N Butane (CiHw) (2) 215 (ys) = 78 (x) 
(3) - 215 (l—ys) = 78 (1—xs) 


(4) Adding equations (1) and (3) 
215 = 78+177x: 
(5) xs= 137/177 = .774 


x4= 1—.774 

=,226 

(6) From equation (1) ys== 225/215 
(.774 = .916 ys = .084 


In a similar manner it is found that the values for 
160° F. and 195° F. are: 


160° F. 195°F. 
(x) (y) (x) (y) 
a ape .354 .618 .097 .214 
N Butane ........ 646 .382 .903 .786 
1.000 1.000 1.000 1.000 
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A large percentage of the stabilizer columns which 
were installed in the 1920-1930 decade, operated un- 
der lower pressures and temperatures, through the 
use of propane as a refrigerant. Fewer theoretical 
trays were required because of the higher relative vo- 
latility of the hydrocarbons under lower pressures. 
In Figure 6 it is easy to see how much greater the 
relative volatility (Curve 2) is at atmospheric pres- 
sure than it is at a pressure of 215 pounds per square 
inch, absolute (Curve 1). These low-pressure towers 
were rapidly replaced by the high-pressure columns 
in view of the cheaper refrigeration cost through the 
use of atmospheric cooling water. Furthermore, the 
permissible mass velocity of the vapor is greater in 
the higher-pressure towers. 


Minimum Theoretical Tray Requirement 


If a 50-50 molal mixture of propane and normal 
butane is to be fractionated in such a manner that 
the overhead product will be 97 mol percent propane, 
and the bottoms 3 percent propane, the number of 
theoretical trays can be calculated algebraically (S0o- 
rel method)’ or graphically by the McCabe-Thiele 
method. For a minimum number of trays, infinite 
reflux would be required, i. e., substantially no prod- 
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FIGURE 6 


McCabe-Thiele graphical method for determination of the number of 

theoretical plates for fractionation of binary mixtures, Comparison of 

high and low pressures. Curve 1 equals 215 pounds per square inch, 
absolute. Curve 2 equals 14.7 pounds per square inch, absolute. 


uct would be removed overhead or at the base. The 
operating or material balance line both above and 
below the feed plate would be represented by the 
45° slope since the vapor rising into each tray would 
have the same composition as the liquid on the tray. 
The number of trays found by the graphical method 


Adapting Old 
New 


have been drawn in for both the high and low-pres- 
sure towers. Point (A) represents the total overhead 
condensate which has the same composition as the 
vapor rising from the top tray in the fractionator. 
The liquid on the top, tray has a composition of 91 
percent propane corresponding to (B) on the equili- 
brium Curve 1 and to (c) or 85 percent propane for 
Curve 2, both obtained by reading valves directly 
below these points on the abscissa. The next step is 
to drop a line down to the 45° slope or operating line 
to find the composition of the vapor rising into the 
tray, which is, of course, the same as the liquid on 
the tray for infinite reflux. Continuing this procedure 
it is found that the low-pressure tower requires 4.5 
theoretical trays whereas the high-pressure column 
needs 6.0 trays. 

The algebraic method would give the same results 
as the graphical solution, however, the amount of 
work required would be far greater for the algebraic 
attack. For the first calculation of the liquid on the 
top tray, it would be necessary to assume tempera- 
tures by trial and error until an equilibrium balance 
was obtained such that the sum of the mol fractions 
would be equal to unity both in the liquid and in the 
vapor phases. This calculation would be followed by 
a material balance around the tray in order to obtain 
the composition of the vapor rising into the plate. 
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Equipment to 
Uses 


DONALD E. EVANS and WALTER B. MEYER 


John Nooter Boiler Works Company 
St. Louis, Missouri 


Taz problem of finding a suitable metal for resist- 
ing the attack of various chemical reagents, hereto- 
fore never encountered in the petro-chemical field, 
has been occasioned by the advent of new processes 
in the manufacture of petroleum products. 

As the demand for 100-octane aviation gasoline be- 
came crucial, new processes were developed. These 
new processes called for the introduction of new ma- 
terials and alloys that would meet the new corrosion 
problems involved. Nickel was found to be one of the 
most satisfactory metals for resistance to strong 
alkalies. 

In view of wartime restrictions, scarcity of material 
and skilled labor, it became apparent that the adapta- 
tion of present equipment to new processes was not 
only practical, but imperative. The problem was one 
of application of nickel lining to existing equipment. 

€ use of nickel was dictated by the fact that it was 
the only practical material for use in resistance to the 
Various corrosive mediae involved. : 
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Heretofore nickel linings had been applied to the 
interiors of existing steel vessels by plug welding 
nickel sheets with 130X monel metal rod. This pro- 
cedure had been standard practice in the past. How- 
ever, monel metal proved to be the weakest link in 
the chain. In certain refining processes, it is attacked 
by the various reagents, leaving porosity in the 
welds. This precluded its use as a filler rod for bond- 
ing the nickel linings. 

We present herewith a specific example involving 
the conversion of an existing steel pressure vessel to 
meet new and more severe operating conditions. This 
indicates a method of expediting the manufacture of 
a material vitally needed for the defense of our way 
of living. This case deals with the conversion of a 
4x 16-foot steel vessel to the production of 100-octane 


gasoline. The shell was 15/16-inch thick; the heads » 


were 2 to 1 ellipsoidal; the operating conditions were 
for 450 pounds per square inch at 525° F. 
In adapting this vessel to new service conditions, 
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it was necessary to remove various nozzles and cou- 
plings, and to blank off the resultant openings. In 
closing these openings, both shell and patch were 
beveled and butt welded inside and out with mild 
steel rod. 

After these preliminary repairs were made, the 
entire vessel was X-rayed and stress relieved in ac- 
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FIGURE 2 


cordance with the dictates of the API-ASME code. 

Several test plates were prepared before the actual 
application of the nickel lining was performed. These 
test plates were designed according to the dictates of 
good shop practice. Each specimen consisted of a 
¥%-inch mild steel backing plate.surfaced with %-inch 
nickel sheet, as shown on Figure 1. 

Research indicated %-inch diameter holes on 6-inch 
centers the most desirable. X-rays proved that this 
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procedure produced a weld free of gas pockets and 
slag inclusions. The edges of these nickel sheets were 
welded to the steel backing plate with a %-inch 
fillet weld of 131 coated nickel electrode. A space of 
3%- to %-inch was allowed between the adjoining 
edges of nickel sheets. These spaces were filled with 
nickel welds deposited in three passes. Great care 
was exercised in removing all slag as each successive 
weld bead was applied. 


Figure 3 is an X-ray photograph of one of the 
welded samples. The upper half was perforated with 
5-inch holes for plug welding. The bottom section 
had %-inch diameter holes. The transverse bead 
which joins the two nickel sheets is visible through 
the center of the specimen. The visual appearance of 
the transverse weld is shown in Figure 4. 

After the proper procedure was determined, a test 
specimen 18 inches square, by %-inch nickel sheet, 
plug and edge welded to %-inch steel plate, was sub- 
jected to hydrostatic pressure in excess of 600 pounds 
per square inch between steel and nickel cladding. No 
leaks or distortion were in evidence. 

The technique for application of the nickel lining 
was therefore determined by the previously described 


_ FIGURE 3 
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All welding was done with 5/32-inch diameter 
shielded nickel electrodes. Each sheet of nickel was 
welded to the shell as an individual unit. The seams 
along the edges of the nickel sheets were welded in | 
three passes, in accordance with the procedure de- 
developed on the test plates. Figure 5 is a cross sec- 
tion of a typical longitudinal seam. Figure 4 shows 
the visual appearance of the same weld. In welding 
the. plugs, the are was struck simultaneously on nickel 
and steel backing plate. Figure 6 shows cross section 
of plug welds. The bead was run around the periph- 
ery, and worked toward the center. 

After the lining had béen installed, the entire as- 
sembly was subjected to a pneumatic pressure of 10 
pounds per square inch between the lining and the 
shell. Each section of nickel sheet was a unit in itself, 
and had to be tested individually. Then the interior 
of the tank was subjected to a hydrostatic test of 750 
pounds per square inch. No leaks were evident in 

o either of the two tests. 
FIGURE 4 This vessel is now operating with “weep” holes left 
open, and they indicate that all welds are satisfactory. 


FIGURE 5 


samples. The size of the nickel liner plates was lim- 
ited by the dimensions of the access openings. 

The shell liner plates, which were 12 inches wide, 
were punched down the center with 7%-inch diameter 
on 6-inch centers. These strips were formed to the 
tadius of the shell. They were then plug welded to 
the base, and edge welded to each other and the base, 
as previously described. The head segments were of 
the “orange peel” type. Thesé were formed and at- 
tached in a similar manner. 

The lining of the nozzle necks and the facing of 
the flanges again required a new technique arising 
from the varying sizes. In all cases the flange faces 
Were recessed by machining %-inch deep, and to a 
diameter equal to the outside diameter of the raised 
face of the companion flange. The neck linings con- 
sisted of rolled sheets in the larger nozzles and man- 
way. The smaller nozzle necks were lined with tub- 
ing. The nickel liner for the necks extended approxi- 
Mately 1/16-inch beyond the final finished height of 
the raised face. The liner neck was welded to: the 
flange, and the recessed area was overlaid with 131 
nickel rod to a height sufficient for the flange to be 
machined to standard dimensions. The nozzle liner 
Was attached to the nickel shell liner in a manner 
similar to the longitudinal seams, i.e., in three passes. 

ee Figure 2 for details of the lining, facing noz- 
les, and connecting them to the shell liner. FIGURE 6 


November, 1944—A Gulf Publishing Company Publication 133 










' 






















































Preparation of Drying 
Uils from Petroleum 


DR. F. CHRISTMAN 


Translated from “Fette und Seifen,” 49, 524 (1942), 
by Edwin J. Barth, Petroleum Technologist 


L. WAS proposed some years ago to prepare drying 
oils from petroleum by chlorinating the latter and 
treating the chloro product under heat with zin¢ 
dust, during which hydrochloric acid is removed, 
forming unsaturated hydrocarbons. Another proce- 
dure was to treat kerosine, or a partially refined lig- 
nite tar, with phosgene, using aluminum chloride as 
a catalyst. Yields in both cases were poor. 

We have now discovered a method to increase the 
yield of unsaturated oils by using as a starting ma- 
terial high-molecular-weight -jhydrocarbons, rich in 
hydrogen, say at least 13.5 grams of hydrogen (pref- 
erably 15 grams) per 100 grams of carbon. This raw 
stock will furnish material high in unsaturation 
when treated with metallic halides or the halides of 
boron, simultaneously with acid halides, especially 
phosgene. Especially high yields are obtained when 
the unsaturateds are treated with the above halides 
in the presence of hydrocarbons which contain one 
or more double bonds. 

Hydrocarbons rich in hydrogen suitable for this 
purpose are the hard or soft paraffins, ceresin, 
ozokerite, montan wax, crude vaseline, paraffinic 
residues or lubricants rich in hydrogen, or other 
heavy fractions from petroleum or lignite tars which 
have been solvent-treated to remove hydrogen—poor 
portions of these oils. The oils made by hydrogenat- 
ing carbon monoxide, at low or high pressures, are 
especially suitable which are highly paraffinic or 
which can be also olefinic,in character; oils made 
by polymerization of cracked gases also. are suitable 
as well as the so-called voltol oils. Oils originating 
from coal which has been hydrogenated, and regular 
hydrogenated petroleum oils are likewise suitable. 


To obtain the unsaturated high-molecular-weight 
hydrocarbons the above raw stocks are cracked (de- 
hydrogenated) at over 350° C., preferably in the pres- 
ence of splitting-catalysts, such as bleaching-clay 
previously treated with hydrofluoric acid, or colloidal 
clays, or the metals of the sixth group. Dehydrogena- 
tion also could be accomplished by sulphur- or oxy- 
gen-containing gases. 

A preferred procedure for obtaining the desirable 
unsaturateds is to treat the above raw stocks with 
halogen, sulphur, or oxygen, best in the presence of 
catalysts such as iodine or antimony trichloride, and 
to split these elements out later in the form of their 
hydrogen derivatives, such as HCl, H,S, or H,O. 
The splitting is best done between 100°-350° C. in 
the presence of mild condensation catalysts, such as 
bleaching clay, boric or oxalic acid, or the complex 
Ansolvo-acids or their salts; halogen halide is also a 
condensation agent. 
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The olefines so obtained also can be further mixed. 


with low-molecular-weight diolefines, such as buta- 
diene, isoprene, chloro-butadiene, diallyl, piperylene, 
conylene or the triolefines such as allylene, crotony- 
lene or vinylacetylene using as much as 20-60 percent 
in the mixture. A mixture of olefines and diolefines 
can be obtained directly by heating the above raw 
stocks to much higher temperatures—to say, 500°- 
700°C., or by originally using 15-25 percent halogen 
on the raw oils, followed again by the dechlorination 
or splitting off of halide, etc. 

This olefinic, diolefine mixture or mixtures of tri- 
olefines is next condensed, preferably at between 
30°-70° C. It is well to condense in the presence of 
a solvent such as ethylene chloride or carbon tetra- 
chloride. 

One can also add to the mixture to be condensed 
such unsaturated oxygenated materials as unsatu- 
rated aldehydes, ketones, alcohols, acids or acid an- 
hydrides, such as acrolein, crotonaldehyde, furane, 
geraniol, phoron, crotonic acid, maleic anhydrite, 
mesityl oxide, etc. 

The metallic halides to be employed are the chlo- 
rides of aluminum, zinc, iron or titanium. These or 
boron fluoride are added to the olefinic mixture in 
amounts of 5-35 percent. Into this mixture, during 
very active stirring, are led 10-35 percent of the acid 
chlorides, such as phosgene or thionylchloride, or 
carbon monoxide or hydrogen chloride under pres- 
sure. The percentage of the halides or acid chlorides 
to be employed is dependent on the type of raw stock 
and also on the iodine value desired on the final 
product. It is advisable also to add substances capa- 
ble of slowing down the activity of the catalyst, such 
as small amounts of zinc oxide or traces of ammonia. 

The condensation also can proceed in the presence 
of small amounts (1-20 percent on the raw stock) of 
cyclic oils which also may contain sulphur, nitrogen 
or oxygen. For instance, benzol, naphthaline, toluol, 
fluorene, anthracene, pyrene, phenol or the ether such 
as guaicol may be added, and especially useful are 
hydrogenated cyclics, such as decahydronaphthalin, 
or raw oils containing such oils from the hydrogena- 
tion of coal. 

The procedure superficially outlined above will 
yield highly unsaturated viscous oils, of molecular 
weight about 450, and iodine number of 100-160. 
They are useful as drying oils, as such, or can be 
added to vegetable drying oils, etc. These oils will 
dry to hard elastic films when exposed to the air in 
thin layers. Driers such as the oxides, acetates or 
borates of lead, manganese or cobalt are excellent 
catalysts in aiding these films to dry at a fast rate. 

Our procedure to produce such products is as fol- 
lows: 100 parts of the product obtained by the re 
peated cracking of paraffin wax at 500° C. is first 
dissolved in 30 parts of ethylene chloride. The m1x- 
ture is actively stirred during the subsequent addi- 
tion of 30 parts of anhydrous aluminum chloride and 
after bringing the mixture to a temperature of 50° 
60° C., 15-20 percent by weight of phosgene is slowly 
led into the flask during the course of several hours. 

After the proper quantity of gas has reacted, the 
stirring is stopped and the aluminum chloride in the 
mass is now decomposed by’ the addition of dilute 
hydrochloric acid. The mixture is allowed to settle 
and the aqueous layer drawn off and discarded. The 
solvent is next distilled off from the reaction mass. 

A yield of 90 parts of an excellent drying oil 1s 


obtained, the oil showing an iodine value of 115. 
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The Growth Factor in Small Business 


EARL P. STEVENSON, President, Arthur D. Little, Inc. 


(Before Standard Oil Development Company Silver Anniversary Forum, New York, October 5, 1944) 


4 OUR zeal for generalization and oversimplifica- 
tion we speak of small and large corporations and 
attempt to fit all industrial enterprises into one or 
the other category. Yet no criterion justifies a sharp 
line between these two groups, even though we can 
agree Qn the proper category for almost any one 
company. Among the criteria often applied is capi- 
talization,’ and here the twilight zone might be fixed 
as between one and five millions of dollars. 

Given the question, how can small business serve 
itself and be served by industrial research and de- 
velopment, gross sales is a more useful figure for 
defining our subject. Size, however, affords no meas- 
ure of the extent to which a company should support 
research, as both opportunity and necessity vary 
widely with different kinds of enterprise. The 1940 
survey of the location and extent of industrial re- 
search activity in the United States shows clearly 
that although a substantial number of small and 
medium size corporations engage in research, their 
total effort is relatively small. The bulk of industrial 
research is supported by comparatively few large 
corporations.’ 

It is characteristic of smaller companies that their 
research activities are not set apart in a functional 
unit. The individual in charge of a company’s re- 
search activities will have other administrative re- 
sponsibilities; those engaged directly in the work 
itself may have other duties. The research activities 
of small companies tend naturally to be individual- 
istic. Research may center in a close group of tech- 
nically trained operating executives or in one 
inventive type of individual. These widely varying 
circumstances are a major factor in determining the 
relations of the professional research organization to 
small industrial enterprises. 

There is some misunderstanding as to the size of 
company which employs the services of the research 
consultant. While it is dangerous to generalize from 
one example, I venture the opinion that the situation 
of other- research consultants is not unlike that of 
Arthur D. Little, Inc. Our clients are found largely 
among the medium size ($1-$10,000,000 capitaliza- 
tion) and the large corporations. By number, possibly 
20 percent of our clients are small companies, and 
irom these we derive less than 5 percent of our cur- 
rent income from professional services. 

As recently pointed out by Mr. Fairfield E. Ray- 
mond,* “The small enterprise has the option of carry- 
ing on whatever sort of research it can afford, of 
developing its own technique, of training its own 
technicians and experts, of acquiring new knowledge 
by hiring trained engineers or by participating in 
Professional-society activities, by paying for the 
services of consultants or scientists, by financing 
Specific research projects through technical institu- 
ions, or by buying outright new technical develop- 
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ments or inventions from individuals or other com- 
panies.” A company must make a judicious choice 
between these several options. With changing condi- 
tions a company so situated would be expected to 
shift its policy from time to time as necessity dictates. 

My own experience confirms Raymond’s finding as 
to the intermittent and irregular use of the preceding 
resources. The reason is to be found in the limited 
means of the small company for the support of any 
sustained long-term research effort. While the per- 
centage of gross sales spent by small concerns varies, 
quite widely, according to recent surveys,‘ 2.5 percent 
of gross sales appears to be an average figure. A 
conservative company adhering to the average and 
with a million dollar sales may be expected to have 
a research budget of $25,000 a year. In order that 


this budget may be used effectively the company 


must allocate a major part to’ immediate organiza- 
tional expense, for, as pointed out in an earlier 
paper,’ the services of a research consultant and re- 
lated agencies are seriously handicapped if the client 
does not have on his own staff at least one individual 
competent to participate in the’ work and to see that 
the findings are intelligently and usefully applied. 

It is becoming increasingly necessary for the small 
company to support a technical staff, and it is from 
these expenditures that it may expect to receive the 
highest return. Such a group can participate with 
benefit in the activities of the scientific and technical 
societies related to the company’s industry, in the 
use of technical data published by the technical and 
scientific. societies and . government laboratories, 
through contacts with educational ,institutions, and 
through the assistance of large industrial research 
organizations that are back of the materials used by 
the company. As a matter of fact such representatives 
of small industry are constantly calling upon the 
research consultant and thus availing themselves of 
the somewhat institutional position of such organiza- 
tions. In other words, there is greater participation in 
the activities of small companies than would be indi- 
cated by the figures which I have cited in the case 
of Arthur D. Little, Inc. 

Mention should be made at this point of the services 
rendered by individual consultants. As a group they 
may be more adaptable to the intermittent and in- 
formal relations required by small companies than are 
the larger engineering and research institutions. A 
few years ago the combined Engineering Societies of 
New England published a directory of “the New 


England research agencies, consulting services and 


colleges and universities available to New Engfand’s 
industrial, commercial and other interests for the 
solving of their problems by the practical application 
of the research method.’® Over 500 institutions and 
individuals ‘are listed. This extensive list is indicative 
of the great reservoir of technical advisory and co- 
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operative service available throughout the industrial 
section of the country, but all too little used by small 
business. 


How to make effective use of this reservoir has 


been accepted in New England as a challenge. In the 
fall of 1941 a plan was formulated to assist small 
industries in their use of research methods. The New 
England Council with its large membership among 
all sizes and kinds of businesses was the leader in 
this project. The situation of New England was sur- 
veyed under a committee headed by Dr. Karl T. 
Compton, president of Massachusetts Institute of 
Technology.’ From this developed the New England 
Industrial Research Foundation, with its major pur- 
pose the promotion and utilization of research 
methods by New England industry, ,both large and 
small, but with the needs and problems of the latter 
a particular objective. 


The outstanding conclusions which I have drawn 
from participation in the administration of this 
foundation from its inception are (1) that there is a 
widespread and intelligent interest in research by 
business executives in small companies, (2) that 
more funds are available than are being spent, (3) 
that opportunities for research and development are 
recognized, (4) that the missing element is in tech- 
nical and scientific manpower. The program of the 
foundation can only be implemented by making men 
available to meet the needs of the progressive small 
business. In the absence of such help. the foundation 
has largely curtailed its activities for the duration. 


The office of the New England Industrial Research 
Foundation has received inquiries from other indus- 
trial areas, and I have no doubt that in the postwar 
period a number of organized centers facilitating the 
use of available research aid will be established pri- 
marily for the benefit of the small manufacturer. 
Several states already have annual industrial confer- 
ences devoted to the application of research. 

If I were asked to suggest specific steps that would 
aid small industry in the use of research in the im- 
mediate future, I would first discuss the matter of 
employment of men who speak the research man’s 
language—men trained in our great technical educa- 
tional institutions. It is not sufficient for the business 
executive to be sympathetic toward research; he must 
also have an understanding of its techniques and the 
ability to select the right kind of men. 

It is evident from the record that large companies 
hire most of the technical men. Experience in this 
respect at the Massachusetts Institute of Technology 
is believed typical of the better technical schools, and 
it shows that the large companies have studied the 
competition in their technical graduate supply mar- 
ket, and that they compete seriously and effectively 
for a continuing flow of young technical graduates 
into their organizations. Not so the small companies. 
Obviously, they have not recognized or realized the 
need, or have not studied the competition they must 
meet, for relatively they are not adequately repre- 
sented in the technical graduate markets each year. 
It is not that they cannot meet the competition, for 
the small company appeals to many men merely be- 
cause it is small, and the small company is much 
more flexible in the special salary or other conditions 
it can establish. The relatively few small companies 
that make a special effort to obtain technical gradu- 
ates on a competitive basis have found no insur- 
mountable difficulties. 

It must be recognized, however, that the large 
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industrial research organization has much to offer 
the young graduate; pleasant associations that con- 
tinue earlier friendships, the opportunity to work in 
fields of specialized scientific interest, the glamour of 
belonging to a nationally known organization, the 
promise of early advancement with financial and 
social security. Also in certain educational fields, 
notably chemistry and chemical engineering, the 
leading graduate schools have a definite vocational 
relationship toward the established manpower require- 
ments of the large industrial research organizations. 


An analysis of the list of large companies that 
maintain the bulk of our research and hire the bulk of 
our technical men is most illuminating. A major por- 
tion of them are found to have started with technical 
development, to have been built on research and 
engineering. The names of the great companies with 
their great laboratories in the electrical, the petro- 
leum, the chemical and process industries immedi- 
ately suggest themselves. They do not hire technical 
men because they are large—they are large because 
they hired technical men when they were small and 
have kept on hiring technical men. By contrast the 
railroads, the coal industry, and other industries are 
large, but they are not relatively good markets for 
our technical graduates nor have they yet been rela- 
tively large supporters of research. The outstanding 
industries supporting research and hiring our tech- 
nical graduates year after year are chemicals, petro- 
leum, and the electrical group. The chemical and 
electrical industries grew from research and the use 
of technical men. The most spectacular increase in the 
employment of research personnel in industry in the 
period between 1927 and 1938, charted by Cooper, is 
in the petroleum industry. In that period the petro- 
leum industry joined the ranks of those who knew 
how to use research wisely and generously—and as 
a result, the industry prospered greatly and the 
public profited enormously. 


Many small companies, if they are to compete and 
assuredly if they are to grow, must learn first to 
compete. for technical personnel. If competent tech- 
nical personnel is intelligently absorbed and utilized, 
effective research will follow almost automatically. 
There are ample facilities available for advice, con- 
sultation, and direct and continuing assistance. Organ- 
ized bodies, like that sponsored by the New England 
Council, exist or are being created to facilitate the 
use of such assistance. Most small companies are 
probably aware of the significance of research, but 
many of them are still unaware of the methods by 
which research can be utilized within their budgets 
and their organizational structure. The need now 1s 
not for more sources of assistance or free service— 
research bread lines—the need is rather for education 
of small company management in the advisability ol 
employing technical personnel and in methods of! 
utilizing research assistance now available. These 
needs, unfortunately, are still great. 





1 Research—A National Resource. II. Industrial Research. December, 
1940. National Resources Planning Board. Section II, 8. 

2Ibid., Section IV. . 

3 Ibid., Section II, page 79. 

4Ibid., Section II, 8, page 124. 


5“Management and Research Consultants’ by Raymond Stevens 


/and Earl P. Stevenson, Chemical and Engineering News, American 


Chemica! Society, 21, 1869,, November 25, 1943. ¢ 

6 Directory of New England Research and Engineering Societies, 
pubilshed by Engineering Societies of New England, Inc., in co- 
operation with the New England Council, May, 1939. : 

7™“Tndustrial Development in New England,” an address prepared 
for delivery before the 75th Anniversary of the University of New 
Hampshire in the joint meeting of the New England Council and 
the American Association for the Advancement of Science at 
Durham, New Hampshire, on June 24, 1941. 


Petroleum Refiner—V ol. 23, No. 11 








veal 
peat 
rem 
fron 


ages 
part 
acte 
Inst 
envi 
fries 


suit 









ng 
-h- 


rO- 


ise 


ire 
ut 
by 
ats 


1S 


on 


ol 


of 


Sse 


ens 
can 


ies, 


red 
lew 
and 

at 


. 11 





The Future of Industrial Research 


As Seen by a Chemist 


THOMAS MIDGLEY, JR., President, American.Chemical Society 


Sue twenty-five or thirty thousand . 


vears ago a new species of animal ap- 
peared on this earth. There is not. ng 
remarkable about new species appearing 
from time to time.. The history of the 
ages is filled with-such events; but this 
particular species differed in.one char- 
acteristic from all that had preceded it. 
Instead of adapting itself to the various 
environments thrust upon it by an un- 
friendly and ever changing world it had 
an instinct to’ adapt’ its environment to 
suit itself. Indeed this was the most re- 
markable characteristic it possessed. It 
began by exterminating all of its po- 
tential competitors within the genus 
homo, leaving only itself as the repre- 
sentative of that group. Recently it has 
given itself the species designation of 
sapiens. Homo sapiens, or in other 
words, ourselves, began the, readjust- 
ment of its environment by doing the 
obvious. It cleared land for agriculture, 
built houses for protection against the 
weather and various enemies, including 
itself and, to a limited extent, destroyed 
those animals antagonistic to it as best 
it could. It. made into vassal creatures 
dogs, cattle, chickens and pigs, and 
changed the nature of many wild plants 
to make easier its labor of providing 
itself with food. Yet there remained 
many parts of its environment over 
which it could exert no control, for ex- 
ample, lightning, hurricanes, earthquakes 
and floods. This lack of control puzzled 
it. Instinct urged it on; and somewhere 
i its subconscious mental processes 
mankind felt that a better understanding 
of that universe, which it knew to be its 
own, might aid it in its eternal: fight to 
control that universe. At first: imagina-. 
tion was given full sway. Superior crea- 
tures to itself were conceived of which 
it assumed had control of many things. 
Sacrificial offerings and prayers were 
invented to obtain the friendship of these 
superiors;» but» gradually, through the 
past two thousand years, such childish 
Superstition has been replaced by what 
We call the scientific process. 

What is this scientific process? In- 
deed, all too often the term is used to 
glamourize simple common sense, and 
then again it is used by charlatans to 
give respectability to what otherwise ob- 
viously would be in conflict with com- 
mon sense. A better definition is desira- 
le. To my mind the basis of the 
Scientific process is the. reproducible 
€xperiment. Facts are still, and prob- 
ably always will be, determined by vote; 
quite as the, College of Cardinals deter- 
Mined the number of feathers in the 

rchangels’ wings just a few centuries 
ago. To the modern scientifically trained 
mind this process seems somewhat ridic- 











Prsciicnssins this paper was not 
presented for the purpose of reveal- 
ing the inflvence of research on em- 
ployment, it offers nd r in 
in support of that proposition, as 
this sentence reveals: 

“Unless the public cooperates and 
raises its living. standards as rapidly 
as industrial research makes it pos- 
sible, unemployment is the inevita- 
ble result.” 

The paper was delivered at the 
Silver Anniversary Forum, sponsored 
by Standard Oil Development Com- 
pany, New York, October 5, 1944. 

This address is the last of the work 
of Dr. Midgley. He died at his home 
in Worthington, Ohio, November 2, 
at the age of 55. Death was said to 
be. due to-strangulation by a harness 
with which he helped himself into 
and out of bed since he lost the use 
of his lower limbs from infantile 
paralysis in 1940. 

Discoverer of tetraethy! lead as a 
knock depressant in gasoline, he also 
invented or discovered 100 other ap- 
plications in chemical science, in- 
cluding Freon ‘gas for refrigeration, 
and a method of extracting bromine 
from sea water. 
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ulous; but, was it? The number had to 
be determined for the benefit of painters, 
sculptors and architects, and how else 
could it have been done? Indeed, the 
same process. is in use today when 
groups of scientists gather’to hear dis- 
cussions of controversial subjects. There 
are, however; two points of*basic dif- 
ference. Whereas the number of feathers. 
was decided by majority vote; in science 
we require a practically unanimous vote 
for establishing a fact. The second point 
is the type of evidence required by the 
voter to influence his decision. Revela- 
tions, ‘dreams, supernatural” authority 
are now out, and even logic is of sec- 
ondary importance to the reproducible 
experiment. Mathematics is the only 
branch of science which -claims exemp- 
tion from this rule. Two thousand years 
ago, mathematics passed from the realm 
of the experimental to the utopia of pure 
logic. It is interesting to note that prior 
to that time mathematics had been an 
experimental science, The.Egyptians, and 
Babylonians had determined crude values: 
for pi by experimentation, and several 
formulas had likewise been developed. 
The Greeks, however, who were long 
on logic and short on experimentation, 
transformed mathématics into an exact 
science; the only transformation of its 
kind ever to have taken place. Js it: too 
much to hope that other_ sciences, such 
as chemistry and physics, may some day 
be similarly transformed? One may, al- 
ways hope, even though fulfillment is 
still far away. : 


Progress by Patents 

Permit me to recapitulate. We are the 
only species of living creatures that even 
conceives of exerting any control over 
the environment thrust upon it. Admit- 
tedly, this control is far from complete. 
Its.extension is greatly to be desired. 
To accomplish this extension we need 
to increase«our knowledge of the uni- 
verse in which we live, The only. funda- 
mental tool at our command, for extend- 
ing this knowledge, is the reproducible 
experiment. This is the accepted scien- 


.tific method, and*when apolied to obtain 


a better understanding of our environ- 
ment is designated by. such terms as 
fundametal research or pure science re- 
search or academic research. Once new 
facts about our environment (which is 
Synonymous with our universe where 
and when we contact it),are discovered 
we Gatiemake use of these new facts to 
alter_or control’our-enyironment to some 


‘extent: The process of applying the 


facts, determined by fundamental re- 


» search, to a better control of our en- 
vironment is called applied research or 
development work or invention, — 


For some reason, best known to our 
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WHY DO MEN WHO KNOW COMPRESSORS 





PREFER THE ROOPEA> RESSEMER BMV? 





HERE’S ONE 
BIGREASON /y/, | 


It’s not the initial cost of a compressor that’s all-important. It’s the initial cost, 
plus maintenance, plus repairs, plus the extremely serious affect and expense 


of unexpected “down time.” 


And here are ten reasons why a wise investment in a GMV will be repaid 
by year after year of steady, trouble-free operation and low maintenance cost. 


BUILT TO LAST —Designed to withstand Diesel pres- 
sures, the GMV is an exceptionally strong rugged unit 
with every part designed for the stresses and strains of 
full load continuous service and with generous allow- 
ances to take care of overloads. 


MEEMANITE METAL —For extra strength ‘and superior 
wear-resistance, all vital castings, including engine base, 
power cylinders, pistons, compressor cylinders, are of 
tough, close-grained Meehanite. 


PRECISION BEARINGS-—All main and pin bearings 
are the precision type., assuring better load distribution 
and longer life: are renewable and interchangeable in the 
field without hand fitting or scraping. 


. 
SELF-CLEANING COMPRESSOR VALVES —Com- 
pressor valves are compact and self-cleanng — the long- 
lived, low-lifting type. 


PULL PRESSURE LUBRICATION.—Correct, positive 
lubrication for all vital bearings and reciprocating parts, 


with force-feed lubricators for power and compressor cy]l-- 


inders. Different grade lubricants may be used for power 


TYPE 


ot 


Washington Bradford, Pa. 


Parkersburg, Ww. Va. 


and compressor cylinders if desired. Oil lines remain filled © 
when engine is not operating. 


DUAL LUBE OIL FILTERING —To further assure bear- © 
ing “health” and trouble-free operation, lube oil is cleaned 
and decontaminated by full flow metal edge filter and ~ 
waste-pack bleeder filter. Both filters are easily cleaned 
while engine is operating. 


SIMPLE, EFFECTIVE FUEL SYSTEM.—Ported design 
of the injection valve simplifies accurate regulation; per- 
mits easy adjustment for high or low BTU fuels. Cylinder 
load-balancing is easily achieved. Advanced injector de- 
sign assures quiet operation and minimum wear. 


OIL-COOLED PISTONS.—To reduce piston ring and 
cylinder wear, a continuous flow of oil under piston crown 
keeps temperature uniformly low, permits minimum pis 
ton-to-cylinder clearance, eliminates “stuck” rings and — 
pistons. 


SYMMETRICAL PISTONS =Streamlined scavenging. — 
with directed air flow, permits symmetrical piston crown — 
design. Thus heat is uniformly dissipated to further pro- a 
long service-life of rings, cylinders and pistons. 


EFFICIENT COOLING —Water jackets are designed © 
for abundant flow to maintain low temperature differential, © 
thus eliminating hot spots and resulting stresses. Clean ~ 
out openings are large and conveniently located. Outside — a 
water jumpers eliminate troubles encountered in wet-joint- — 
type cylinder heads. 4 


Compressor: 
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_ lawmakers, the discoverers of new facts 
are denied any special rights to financial 
benefits that ultimately may result from 


these discoveries. On the other hand, 


those who can apply such discoveries to 
improvements of environment, for their 
fellow men, are granted the exclusive 
privilege of exploiting these improve- 
ments, for a limited period, providing 
they make public the nature and details 
of the improvements in documents called 
patents. ? 

Whether this arrangement is right, 
fair or just is beside the point. Under 
its influence modern industry has come 
into existence and homo sapiens has 
made great gains in controlling his en- 
vironment, This, at least, makes it good. 

In the early history of modern indus- 
try there is little evidence that it either 
knew or appreciated the fact that the 
patent system was responsible for its 
birth. All it knew or cared about was that 
it had a steam engine to run machines 
with, that machines could be operated 
by men hired at tow wages to make 
things that could be sold at profit. Lit- 
tle did it care that the steam engine had 
been developed by James Watt because 
James Watt knew-he could get a “patent 
monopoly” on the results and sell steam 
engines, at a profit. Few of the early 
units of our “modern industry” gave heed 
to the fact that they could follow in the 
footsteps of James Watt and increase 
their profits by contributing to the in- 
ventive and developmental process. Thus 
it was that, for over a century and a 
half, the inventor went his lonely way, 
suffering hardship and sacrifice, often 
being looked upon as crazy and finally 
spending the later years of his life in 
protecting the rights granted to him by 
his government. If you think this an ex- 
aggeration study the life of Charles 
Goodyear and then ask yourself if it was 
worth it, just to stand in the Hall of 
Fame, where he should be, but isn’t. 

Inevitably industry finally saw the 
light. Many of you can recall the “draft- 
ing room” of 50 years ago, how it grew 
into the engineering department which 
in turn’ gave birth to the research labo- 
ratory. 

Industrial research has come into ex- 
istence by this revolution. The field of 
industrial research is restricted, prima- 
rily, to making use of the discoveries of 
academic research to improve our con- 
trol over our environment which then 
may be used for profit making through 
the patent process. It must be noted, 
however, that our knowledge of our en- 
vironmental universe is far from com- 
plete and that it often becomes neces- 
sary, in the course of prosecuting indus- 
trial research, to deviate from the 
primary process in order to determine 
additional facts about the universe so 
that these facts may be applied. There 
is no legal process for restricting the 
use of these facts, once determined. 
Secrecy and secrecy alone can retain 
control. This is not quite as it should 
be. There might be some mechanism de- 
vised whereby the discoverer of new 
facts could preempt their use for a brief 
period; a period at least long enough for 
him to determine some of their various 
applications to environmental control. 
Thus would be established a motive for 
industrial research to make public, at 
once, the discoveries it makes concern- 
ing the natural laws. I should like to 
point out, that, despite the profit motives 
to keep secret the discoveries of fact 
which are continuously being. made by 
in“ustrial research, the large majority 
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of industrial operators do make these 
discoveries public within a reasonable 
time. Such an attitude of conscious serv- 
ice to society should receive more praise 
and recognition than it does. ~ 


Only Catching Up 


Instead of trying to aid industrial re- 
search to benefit the society which has 
created it, it seems inherently human for 
many people to do their utmost to ob- 
struct it. Possibly the suddenness with 
which industrial research has developed 
to its present position of eminence has 
generated unwarranted fears on the part 
of many people who scarcely understand 
it; fears that the power it obviously 
possesses over our future progress may 
be abused; fears that a monopoly of 
brains may be in the making, or just 
plain fears of change. Whatever the 
fears may be, I am of the opinion that 
their basic cause is simply the sudden 
appearance of industrial research in our 
economy. Had industrial research de- 
veloped simultaneously with modern in- 
dustry over the past 150 years instead 
of merely during the past 25 (to a large 
extent), these fears would be non-exist- 
ent. That industrial research should have 
been developing over the 150-year pe- 
riod seems obvious to us now; its rap- 
idity of growth during the past 25 years 
has been largely a “catching up” process. 
Whether or not it has completely caught 
up with other industrial activities is a 
question for debate. I am of the opinion 
that it has not. Assuming that I am 
right in this opinion there is still a fur- 
ther point for debate. Will it? This is a 
far more difficult question to answer 
than the first. It hinges on so many in- 
tangible factors, factors which only the 
future itself will fully develop. 

[ should like to discuss a few of these 
factors at random, more for the puropse 
of disclosing the uncoordinated thinking 
that is taking place rather than to at- 
tempt a solution of any one of them. 

For example there is one school of 
thought, that was rather vociferous some 
10 years ago, which believed that all 
industrial research should be ended for 
some indefinite period, until, as they 
expressed it, the humanities had caught 
up. Since the war developed, these the- 
orists have been rather quiescent; but 
given a period of unemployment, after 
hostilities cease, it is a practical cer- 
tainty they will be heard from again. 
Frankly, the thought processes involved 
are beyond my poor comprehension. 
How unemployment may be reduced by 
increasing it or how stopping industry 
will start employment is merely a denial 
of logic to me. 

Then there is the thought that placing 
all industrial research under govern- 
mental direction would result in acceler- 
ated progress. I have read the various 
Kilgore bills and the arguments for 
and against; but again I must confess 
that I simply cannot understand the 
logic involved. Somehow, it seems. to 
me, that the proponents of this and 
similar proposals assume that research 
scientists are going to work largely for 
the pleasure of presenting the results of 
their labors to society free gratis, with- 
out any desire for rewards for them- 
selves. There are such men of course. 
Thank God there are, for, without them 
I don‘t know how we will ever get the 
next generation of college students edu- 
cated, but there are none to spare. It is 
quite true that scientists, as a group, are 
more willing to work for the sheer joy 








of satisfying their inquiring minds thay” 
are most other people; but it is also t 
that scientists have wives who want ne 
automobiles and fur coats, quite 
physicians’ and lawyers’ and’ judgeg 
wives do and scientists have children | 
just as other folks do, and scientists like 
to feel that they can raise and educate 
these children, like other folks do, and 
to do it they are deserving of an oppor. 
tunity to obtain a financial reward that 
is somewhat proportional to the services 
they render society. I have never been 
‘able to figure out where they get ‘it 
under the Kilgore proposal. 

There are also those who would 
change: our patent system. Somehow 
these people have an aversion to the 
government granting a monopoly for 17 
years to any individual for making pub. 
lic an invention. These people seem to 
think the government is giving away 
something to the inventor. Actually, by 
its very nature, a patentable invention 
brings into existence with it a natural 
monopoly, which merely requires secre- 
cy for its preservation. Obviously, the 
commercialization of many inventions 
would destroy the secret; but others 
would not. In either case the inventor 
could retain his natural monopoly and 
use it for his own benefits in whatever 
way he might choose as long as he did 
not disclose his secret. This is the situa- 
tion the inventor finds himself in when 
he goes to the government voluntarily 
(he doesn’t have to go) to accept the 
bargain the government offers him, 
which simply is this: “make your inven- 
tion: public and you can retain your 
monopoly for 17 years.” If the govern- 
ment decides to drive a much _ harder 
bargain it is permissible to wonder how 
many inventors will volunteer to gur- 
render their natural monopolies? Cer- 
tainly those who make an_ invention 
which may be exploited and kept secret 
will scarcely be expected to do so. The 
results will be disastrous. 


The Law Says 

Then too there are court decisions 
that are difficult to understand. The Su- 
preme Court declares that Marconi’s 
patents are invalid for lack of invention 
after they have expired. In another de- 
cision it uses the term “flash of genius,” 
as though the method of making an in- 
vention was of more importance than 
the invention itself. Another court pro- 
claims that an individual can make an 
invention; but if a group, working to- 
gether, perform the same act and obtain 
the same result it is not an invention. It 
is all very disconcerting. To my way of 
thinking, which I have tried to develop 
in the earlier part of this discussion, any 
increase of control over our environ- 
ment, or beneficial alteration’ thereof, is 
invention. The method by which such 












results are obtained is of no importance. 


The attitude of these courts seems to be 
comparable to a general deciding that 
if a regiment takes a position fromthe 
enemy no advance. has been made, 
whereas, if a single individual does 90 
it is a commendable act and deserving 
of a medal; in the court cases, a patent. 

Some few years ago the enemies of 
our patent system were in the habit of 
proclaiming that there were great num- 
bers of “suppressed” patents. A “suD- 
pressed” patent was supposed to be 4 
patent of value that was not being 
“worked” because of some selfish m0 
tive on the part of the owner, such as 
having an obsolete plant that he would 
be forced to scrap if he put the patent 








Petroleum Refiner—V ol, 23, No. 1 























ds than” 
































Iso trite | 
int new 
ite like 
judges *‘REFLEX’’ “TRANSPARENT’’ 
hildren, DROP FORGED STEEL 
Said | DROP FORGED STEEL DROP FORGED STEEL 
io, and B MMLeLU oa Ad eee Vc) 4 LIQUID LEVEL GAGES LIQUID LEVEL GAGES 
Oppor- 
rd that ’ 
ET Vices 
r been Liquid “always shows 
y : iqui 
set it black-ompty space Used to observe color 
sore Se iet ge Role 
wou where e liquid leve' 1g r 
nae must’ be easily and posi- and/or temperatures. 
tively visible, and when Construction exception- 
to the liquids are under high ally sturdy, Made of 
for 1) P — ig Pacrhy igh pms pl Pai wb resist- 
ig pub- temperature resisting ing steel, and are highest 
eem to steel and are highest quality throughout. 
' away quality throughout. Liquid chamber made 
lly. by Liquid chamber made from solid block of steel 
Y, by from solid block of steel ‘ 
vention to assure perfect align- to assure perfect align- 
natural ment and rigidity. Con- ment and rigidity. Con- 
form with A.P.I.— form with A.P.I.— 
a A.S.M.E. requirements. A.S.M.E, requirements. 
y; \ “ 29 ¢ “ ”s 
entions inn dials line Pen. Made of Chromium-Molybdenuin pe Ege prsiscnr Ds 
others berthy Gages that meet _ alloy temperature resisting steel, extra li £-Penberth 
: every liquid level gage heavy throughout and stainless steel ine of Penberthy gages 
ventor requirement. trimmed. Positive automatic shut-off; that meet every liquid 
l y and stainless steel balls shut off the flow level gage requirement. 
sateen of liquid if glass breaks. Regrinding 
| : removable seats, heavy duty stuffing 
1e did boxes, union connections. Conform 
 situa- with A.P.I.—A.S.M.E. requirements. 
when This is one of the compiete line of 
ntarily Penberthy gages that meet every 
pt the liquid level gage requirement. 
him, 
inven- be ‘ 
your . 
ovals PENBERTHY INJECTOR CO. PENBERTHY INJECTOR CO, PENBERTHY INJECTOR CO. 
1 di i Canadian f $ Wellereiie i! n 
T how DETROIT, MICH. WINGSOR. ONTARIO DETROIT, MICH. wnmeon onnaned : DETROIT, MICH. auiement conta 
O §ur- 
> Cer- 
ention 


PENBERTHY 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 


secret 
ma) PENBERTHY 


“REFLEX”? 
WATER GAGE SET 


PENBERTHY 


QUALITY 
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Recommended 
for 750 Ib. 
Hydrostatic 

Pressure 


For oil field, loco- 
motive type and 
marine boilers. 
Water shows 
black — steam 
shows white; the 
water level is 
unmistakable. 





U-Bolt construc- 
tion is strongest 
and simplest to 
service. Glass re- 
placed by simply 
removing nuts on 
face of gage... 
unnecessary to 


work between gage and boiler. Conforms 
with A.S.M.E., Federal and State re- 
quirements when used for pressures 
specified by their respective codes. 


This is one of the complete line of 
Penberthy gages that meet every liquid 
level gage requirement. 











Penberthy liquid level gages of various 
types—injectors—ejectors—lubri- 
cating devices all so widely used 
throughout the oil industry because 
they have always been - dependable 
under the most severe service con- 
ditions. 

All are of rugged construction and 
made by an organization with 57 
years experience in the manufacture 
of quality products. 








Steel construction throughout with 
— stainless steel interior trim. Auto- 
matic shut-off is positive and in- 
stantaneous; stainless steel balls 
shut off the flow of. liquid when 
glass breaks. Heavy duty stuffing 
boxes, union connections, offset 
construction facilitate cleaning and 
simplify glass replacement. Con- 
form with A.P.I.—A.S.M.E. re- 
quirements. 
This is one of the complete line of 
Penberthy gages that meet every 
liquid level gage requirement. 
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to work. This story has many variations. 
Then these propogandists proposed new 
laws for forced licensig as a corrective 
measure of this imaginary abuse of our 
patent system. In the interest of deter- 
minnig the facts I issued an invitation 
in the News Edition of Industrial and 
Engineering Chemistry to any and all 
chemists, who might know of such cases, 
to report them to me anonymously, giv- 
ing the serial number of the patent. I 
received five replies. Not a single case 
was justified. There are no suppressed 
patents. . 

I am not here to discuss the future of 
our patent system and I feel that I have 
taken more of your time on this sub- 
ject than could be justified were it not 
for the fact that the future of industrial 
research is so intimately bound up with 
it. I am proud of our patent system, 
proud of its past record—a record which 
speaks for itself, and I sincerely believe 
that this record alone fully justifies its 
retention. Agegs 

There will be attacks made on it in 
the future, as there have been in the 
past, probably by individuals who have 
little knowledge of their subject. It 
would seem that a comprehensive dis- 
cussion of the exact situation at the time 
would be all that is needed to retain the 
merits of our present system. 

Assuming that .no disastrous changes 
are made in our patent system, certain 
trends in industrial research become ob- 
vious. Research has not yet come into 
its own with respect to many of the 
smaller units of industry. The larger 
units have been able, because of their 
position, to pioneer the general move- 
ments. This pioneer work was possibly 
too hazardous for the small units to 
undertake; but now that the exploratory 
stage is pretty well over and trained 
personnel is available for executive posi- 
tions there is no longer any reason why 
the smaller units of industry should not 
make full use of industrial research for 
their own advancement and welfare. It 
may be argued that to be efficient a cer- 
tain minimum sized laboratory is needed 
and that small organizations cannot af- 
ford even this minimum size. There is 
much in favor of such a argument; but 
a cooperative, or municipal, organization 
can overcome this difficulty. Such labo- 
ratories are coming into existence al- 
ready. 


More Fundamental Research 


I am of the opinion that, as time goes 
on, more and more research of the fun- 
damental type will be necessary. This 
raises a serious question. Should such 
research be done in the actual industrial 
laboratory or would it be better, in most 
instances, to delegate it to the educa- 
tional institutions? Admittedly, some 
special cases will occur wherein the 
fundamental knowledge will be needed 
so quickly that the higher tempo of the 
industrial laboratory, for obtaining re- 
sults, will be indicated and other cases 
will occur where the need for secrecy is 
so great that it cannot be entrusted else- 
where. However, the majority of cases 
should be such that they may be safely 
entrusted to the research staffs of our 
universities and colleges for study. This 
attitude should be encouraged whenever 
possible, for three reasons. First, the 
university staffs are generally able to 
bring a much broader vision to bear on 
these fundamental problems, second, 
where fundamental problems are being 
prosecuted in industrial laboratories they 
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have a habit of being set to one side and 
forgotten when more urgent work de- 
velops and third, the work thus given to 
the educational staffs will be of consider- 
able value in educating future scientists 
to do more such work. 

On the other hand, applied research 
should not be given to university or col- 
lege staffs when the industrial unit is 
capable of performing this service for 
itself. Universities do not maintain the 
industrial tempo, nor are their staffs in 
the habit of, nor -should they be asked 
to, work in the confidential capacity re- 
quired for successful patent control. Re- 
cently, many of our more _ technical 
schools have been developing a business 
department (usually called a foundation) 
for the purpose of successfully over- 
coming the above difficulties. It is sin- 
cerely to be hoped that such facilities 
will offer the small units of industry a 
means of solving many of their prob- 
lems; both fundamental and applied. 

Probably no other field holds more 
and varied promises for successful in- 
dustrial research than chemistry: suc- 
cess for the investigator who may sat- 
isfy his curiosity about the unknown 
with a fair share Of honor and wealth; 
success for industry which may increase 
its payroll, its output and its profits, and 
success for the public who wil! reap the 
benefits of better health, higher stand- 
ards of living and a safer world in which 
to live and travel. There are two catches 
to this charming picture, of which I am 
aware. First is the recent apathy the 
public has shown toward raising its 
standard of living. It is discouraging to 
develop new things or to open the way 
to better comfort just to have the public 
yawn and say, “So what.” Unless the 
public cooperates and raises. its living 
standards as rapidly as industrial re- 
search makes it possible, unemployment 
is the inevitable result. I am not sug- 
gesting that the public go on a wasteful 
spending spree, ending up with little to 
show for it; but what I do mean is for 
the public to supply itself with better 
houses, better lighting, better radios and 
refrigerators, air conditioning and sound 
proofing, better automobiles, tires and 
gasoline and the thousand and one use- 
ful articles that industrial research will 
be improving again when the war is 
over. The second catch, or rather handi- 
cap, to immediate expansion of our in- 
dustrial research is the lack of properly 
trained personnel in the chemical fields. 
The war has already eliminated three 
years of the normal supply of college 
graduates and if the upward surge of 
research takes place after phe return of 
peace, which we all hope for, we will 
find ourselves very short of professional 
chemists and chemical engineers. There 
will almost certainly be a decided rise 
in salaries as competitive industry again 
gets under way. This will not be bad 
for the chemists and chemical engineers 
who are already in industrial work, but 
its repercussions on the educational situ- 
ation may be quite disastrous. The uni- 
versities are in no position to bid, finan- 
cially, for the services of the younger 
men who are needed as instructors, later 
as assistant and associate professors and 
still later as full professors and heads 
of departments. Industry should take 
heed of this situation before it gets out 
of hand. By ample fellowships both in 
size and number it should encourage 
many young men to remain in educa- 
tional work in order that its own full 
needs can be met in the near future. 





Always Expanding 


A few years ago our fellow scientists 
in the field of astronomy presented our 
minds with the intriguing concept of an 
expanding universe. Although this con- 
cept explains the observed fact that 
lines of the spectrum shift toward the 
red in proportion to the distance from 
the earth of the spiral nebulae, it can 
scarcely be subjected to the rigid ex. 
amination of the reproducible experj- 
ment, and, hence, must be held as 
speculative until such an examination 
can be devised. However, in quite a 
different sense, our environmental universe 
is definitely expanding. Few discoveries 


- of any importance are made that do not 


open up still greater fields for future in- 
vestigation, and, consequently, more 
knowledge to be used by industrial re- 
search. 

This accelerating expansion of poten- 
tial fundamental knowledge constitutes 
an ever-growing stockpile of raw ma- 
terial ready for fabrication by industrial 
research. Obviously, this indicates a 
continuation of the expansion that indus- 
trial research has experienced during 
the past 25 years, irrespective of whether 
the “catching up” process is complete or 
not. It is difficult to develop any argu- 
ment to contradict the desirability of 
expanding our industrial research in 
view of these realities; but there are 
other realities which will have a more 
quantitative effect than mere desirability. 
During the past 25 years industrial re- 
search has expanded ten times. Seventy 
thousand scientists are now engaged in 
it. Seventy thousand scientists is a rath- 
er large percentage of the total number 
available. Another sizeable group must 
remain in educational work, or the whole 
system will collapse. There is another 
group that will return’with the armed 
forces which will be available after hos- 
tilities cease. However, it is doubtful if 
their number is much more than will be 
needed for replacement. Consequently, it 
is difficult to visualize any sizeable ex- 
pansion until our supply of scientifi- 
cally trained personnel can be increased 
through the normal process of education. 
This will require at least a few years 
after the war ends; probably three or 
four. 

Once expansion does set in, manage- 
ment will again be faced by the prob- 
lems of organization, location and unit 
size of the new laboratories to be built. 

The past 25 years has established 
certain concepts of research organizaton 
that we may expect to endure for some 
time to come. It is scarcely necessary to 
discuss these accepted principls at this 
time. The research “team” as a unit in 
this organization has gained popularity 
in the recent past. The individuals of 
any particular team are chosen for theif 
qualifications in their field of specializa- 
tion, as it is related to the problem to be 
studied. This is a different approach to 
organization than the conception of 4 
departmental head, with a variety of as 
sistants. Most unit types have their 
places. The “team” is better adapted to 
the solution of problems involving two 
or more fields of science, while the 
“head,” with assistants, works best on 
problems substantially confined to 4 
single field. It has been observed that 
the problems involving multiple fields are 
becoming more numerous and hence the 
team conception is gaining in practice. 

I have already mentioned that a min 
mum size of laboratory is indicated for 
retaining efficiency. It would be dog- 
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The ability of Tube-Turn welding fittings to with- 
stand severe shocks, such as “water hammer” or 
impact at sub-zero temperatures, is determined before 
they are made. The most modern and accurate 
machines are used to make izod, tension impact and 
Charpy tests on materials from which Tube-Turn 
fittings shall be forged. All tests taken vertify that 
ruggediiess — just downright toughness — is built into 
every Tube-Turn fitting by a combination of superior 
metals, proved designs and exclusive forging p#ocesses. 
Be sure, when designing or repairing piping systems, 
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‘to insist on these original 

specifications. a 
Selected Tube Turns Distrit tors every principal 
city are ready to serve you from complete stocks, 

TUBE TURNS (Inc.) Louisville, Kentucky. Branch Offices: New York, 


Chicago, Philadelphia, Pittsburgh, Cleveland, Dayton,, Washington, 0. C., 
Sensioa San Francisco, Seattle. Los Angeles. , 


SEND FOR THIS CATALOG 

















Latest engineering data, exclusive 
charts, helpful diagrams and tables 
- « - all in one easy-to-use 240 page 
volume! Write (on letterhead) for 
Tube Turns Catalog Number 111. 
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matic to attempt to define such a mini- 
mum, since many variable factors are 
involved in making any particular deter- 
mination. It is a statement of principle 
rather than a quantitative value that is 
implied. On the other hand it is fair to 
ask the question “Is there a maximum 
size, above which efficiency declines?” I 
have an instinctive feeling that there is. 
To make my point clear, it is necessary 
to define a laboratory as a group of re- 
search workers under the guidance of a 
single directing head. Obviously, a large 
building housing several such labora- 
tories, with such things as library facili- 
ties, can be given a name and called a 
laboratory; but the unit size as above 
defined seems to me to have rather defi- 
nite limitations. Again, this is a principle 
rather than a fixed value. The obviously 
controlling factor is the capacity of the 
research director to maintain an efficient 
understanding of the various problems 
for which he is responsible. In a way, 
this capacity is similar to a chess master 
playing, simultaneous chess. Up to a cer- 
tain number of games he is able to main- 
tain a high playing standard; but, with 
a few more games added, the result is 
little more than a semi-automatic mov- 
ing of pieces. 


Where to Work 


Another problem that eternally plagues 
management is location. There is no 
ideal location. There are advantages in 
being near the production center, there 
are advantages in being away from it. 
There is no advantage, that I am aware 
of, in complete isolation. No laboratory 
can be made so self-sufficient that it 
does not need services or supplies from 
the community wherein it operates. A 
laboratory operation located in a neigh- 
borhood lacking any such essentialities 
can only result in delay and inefficiency. 
With such isolation also comes an in- 
adequacy of social contacts between the 
professional employes and others en- 
gaged in similar activities. The result is 
deadening to the whole organization. 

The problem of location with respect 
to the production center, is familiar to 


most of you. There are undeniable ad- . 


vantages in having the laboratory per- 
sonnel well informed with respect to 
production problems and economies. 
This can best be obtoined by proximity. 
On the other. hand, the proximity of the 
research laboratory to production is an 
ever-present temptation to the produc- 
tion management to draw the laboratory 
into undertaking or studying the daily 
“bread-and-butter” problems which the 
production unit, should be capable of 
solving for itself. 

I know of two extremes within the 
same industry, one going so far that it 
disperses its laboratories among its 
various production departments, while 
the other operates its research labora- 
tories at an overnight trip from the 
plant. Seemingly, both operations are 
equally successful. Possibly the solution 
for maximum results can be obtained by 
having two laboratories; one at the plant 
and another a few hundred miles distant. 
Ultimately, the problems each is best 
adapted to solve will find their proper 
atmosphere. 

Duplication of effort is another prob- 
lem that faces most research executives. 
It is very noticeable following some 


strinkingly new piece of fundamental - 


knowledge. Witness the tremendous ac- 
tivity that followed the discovery of 
deuterium. Practically every department 
of chemistry was busily engaged in some 
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form of deuterium research within a few 
weeks, Little more came out of this vast 
effort than would have resulted from a 
centralized research. 

I believe it is the purpose of our patent 
system to stimulate competitive research 
on applied subjects. Yet, there are count- 
less minor researches under way all the 
time in various laboratories that have no 
direct commercial value, that might very 
well be centralized, with excellent re- 
sults and considerable savings. Call it 
“cooperative” or by any name you 
please, it should be encouraged. Duplica- 
tion of effort is not always the result of 
competitive laboratories not knowing 
what the other is doing. Sometimes it 
occurs within the confines of a single 
laboratory and within the supervision of 
a single director. Sometimes it is acci- 
dental and sometimes the rapid solution 
of some critical problem is so necessary 
that management is justified in setting 
two Or more groups at work on it at the 
same time. Usually it is well to have the 
different groups attack it from different 
viewpoints. It is a situation, however, 
that requires skillful management, or 
the result may be disastrous. As long as 
esprit de corps carn be maintained with, 
perhaps, the stimulation of friendly 
competition, all is well; but once per- 
sonal jealousies have developed ‘stagna- 
tion rather than progress is likely to 
result. It is essentially a problem of 
personnel management. 


Tell the Public 


I should like to close with the sug- 
gestion that better public relations be 
developed by industrial research in gen- 
eral. Many of the difficulties that have 
been placed in the way of industrial re- 
search resulted from an ignorance on the 
part of the public and even of men in 
high places as to what it was all about. 
Ignorance breeds fear and fear motivates 
destruction. I am advocating that indus- 
trial research itself improve its public 
acceptance—not that industrial units 
merely advertise their own research de- 
partments. In fact this latter activity 
may be deleterious to the desired effect. 
Advertising copy has a way of romanti- 
cizing research, putting an air of mystery 
around the laboratory, calling it a “home 
of magic” or some other equally in- 
triguing name. By these means the pub- 
lic is led to believe that industrial re- 
search is beyond their understanding 
and what the public does not under- 
stand it fears. 

The public should be told just what 
research is when used by industry and 
how it benefits mankind. Then too, as 
little secrecy as possible should be placed 
around new fundamental knowledge. It 
must be recognized that lacking any 
legal means of protecting its use, except 
secrecy, that some secrecy is quite 
proper, but let it be as little as possible. 
Publish as soon as is compatible with 
safety and notify the public of this 
through the daily press and keep in mind 
what Dr. Charles F. Kettering once 
said “When you lock the laboratory 
door, you lock out more than you 
lock in.” 


Forums Will Discuss 
Knock-Test Equipment 


A series of regional forums to discuss 
operation and maintenance problems of 
knock-test equipment for. motor and 
aviation gdasolines will. bc’ held throtigh- 
out the country, starting November 27, 








the Coordinating Research Council, Inc. 
has announced. : 


The forums are planned to provide 
practical assistance in helping overcome 
operating difficulties. One of the fea- 
tures of the meetings will be a series of 
slides on “what not to do.” Information 
on changes in equipment and modern 
operating techniques will be discussed 
and ideas which have proved useful in 
one laboratory will be shared with others, 


Scheduie for the forums: 


November 27-28, Sylvania Hotel, 
Philadelphia, J. E. Taylor, Gulf Research 
& Development Company, leader. 


November 30-December 1, Palmer 
House, Chicago, J. O. Eisinger, Stand- 
ard Oil Company (Indiana), leader. 


December 4-5, President Hotel, Kan- 
sas City, H. M. Trimble, Phillips Petro- 
leum Company, leader. 


December 7-8, Rice Hotel, Houston, 
A. R. Stark, Humble Oil & Refining 
Company, leader. 

December 11-12, Richfield Oil Cor- 
poration, Wilmington, California, H. A. 
Mason, General Petroleum Corporation, 
leader. 

December 14-15, California Research 
Corporation, Richmond, California, J. T. 
Ronan, Shell Oil Company, leader. 

These forums, which have the ap- 
proval of the Petroleum Administration 
for War, were authorized by the Co- 
ordinating Fuel Research Committee, 
and are under the joint sponsorship of 
Dr. A. E. Becker, Standard Oil De- 
velopment Company, director of opera- 
tion and maintenance projects of the 
CFR Motor Fuels Division, and J. G. 
Moxey, Jr., Sun Oil Company, leader of 
the operation and maintenance group 
working on laboratery detonation proj- 
ects of the CFR Aviation Fuels Division. 
Assisting in the conduct of the forums 
will be representatives of Waukesha 
Motor Company, the manufacturer of 
the CFR knock-testing equipment, and a 
group of men who have had wide ex- 
perience in knock-test work. 

The agenda for the forums provides 
for a discussion of the two procedures 
in general use for testing motor gaso- 
lines (CFR Research Test Procedure for 
Determining Knock Characteristics of 
Motor Gasolines—CRC Designation F-1; 
CFR Motor Test Procedure for Deter- 
mining Knock Characteristics of Motor 
Fuels—CRC Designation F-2) and ‘one 
procedure used for testing aviation gaso- 
lines (CFR Lean Mixture Test Pro- 
cedure for Determining Knock char- 
acteristics of Aviation Fuels — CRC 
Designation F-3) on the morning of the 
first day. The afternoon will be devoted 
to a question-and-answer period on these 
procedures, with the exception that in 
the discussion of the F-3 procedure, for 
reasons of military security, questions 
concerning testing aviation gasolines 
above 100 octane number are excluded. 
Both sessions of-the first day are open 
to all interested in the operation and 
maintenance of knock-test equipment. 

The second day wilt be devoted to the 
discussion of problems relative to the 
CFR Supercharge Method of Test for 
Knock Characteristics of Aviation Fuels 
(CRC Designation F-4), and the Lean 
Mixture procedure insofar as it relates 
to testing aviation gasolines above | 
octane number, and an inspection trip to 
a well-equipped laboratory. Attendance 
at this meeting is limited to representa- 
tives of laboratories operating F-4 en- 
gines, or F-3 engines used to test avia- 
tion gasolines above 100 octane number. 
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This is a Revere-made rocket progectile. 
In the picture on the left-hand page, 
rockets are being fired from bombers, 
which carry under each wing magne- 
sium launching tubes, also made by 
Revere. Many fighters likewise launch 
Revere-made rockets from Revere mag- 
nesium tubes. i 





It’s GOT to be PERFECT! 








Rocket Projectile Facts 


Propelling charge is a special powder 
producing great heat and pressure as 
it burns. 

High-explosive head contains pen- 
tolite, 20% more powerful than TNT. 

Projectile has the devastating effect 
of a 105-mm. shell. 

Unlike a shell, a rocket is fired with- 
out recoil, and hence can be discharged 
from @ plane, from ships too small to 
carry artillery, or from light launching 
apparatus used by ground troops. 

Rocket projectiles are used to des- 
troy fortifications, tanks, planes, ships, 
submarines, and against enemy troops, 
in France, Italy, Russia, and the Pacific. 

They are probably the most effec- 
tive of projectiles per pound and per 
dollar. 

Thus the war comes rocketing to an 
earlier end! 








Picture at left reproduced from original by Robert Lindgren, 
Ant Editor, AIR NEWS, September issue. 


Revere has made over two million reden projectiles 
out of Revere Electric Welded Steel Tube 


Look at that rocket projectile streaking through the air faster than the 
airplane flies! 

Think of the terrific heat and pressure required to propel that rocket 
with such amazing speed and accuracy! 

And then remember this: —Revere not only developed those projec- 
tiles at Army Ordnance request, but has made over two million rocket 
projectiles and rocket targets out of Revere Electric Welded Steel Tube. 

Any steel tube suitable for such a purpose must be not merely good, 
but PERFECT. It must pass a pressure test of over 5000 pounds per 
square inch! 


What this means to YOU 


It will be great good news to you that today our facilities are so large 
that we are once again able to fill commercial orders, on a priority 
basis only. 

If you need steel tube for boilers, condensers, water and steam lines, 
or for general pressure or mechanical applications, consult Revere. We 
will not only supply high-pressure electric welded steel tube, but will 
cooperate with you in working out any problems in specifications, 
selection or installation. Revere has been welding steel tube electrically 
for 25 years. We know how. 

May we work with you now in formulating your plans for the use 


REVERE 


COPPER AND BRASS INCORPCRATED 


Founded by Paul Revere in 1801 
‘Executive Offices: 230 Park Avenue, New York 17,N.Y, 
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| Leveling of Demand Relieves 
| Strain in Supplying Gil 


’ L. J. LOGAN 


Die erarrer the critical period of 
several months after invasion of western 
Europe, there has been some easing of 
the strain on the oil industry in meeting 
the unprecedented requirements of crude 
oil and products. This improvement of 
the industry’s situation has been based 
primarily on the recent stepping up of 
supplies made available to the United 
Nations from the Caribbean area, where 
both producing and refining capacity 
have been expanded. 


Through benefit of increased supplies 
of foreign oils, there has been possible 
a slight cut-back and subsequent level- 
ing out of domestic crude production 
and domestic crude runs fo stills. Pre- 
viously, in the several months after 
D-Day, United States crude production 
was pushed up to an all-time high, and 
numerous. fields of the country were 
being produced at rates in excess of 
maximum efficient levels, and refineries 

‘ were operated at rates which could not 
be sustained regularly. 


United States fields still are producing 
at higher rate than would be resorted to 
normally, for under usual conditions, re- 
serves would have been kept better 
abreast of demand for crude. However, 
the situation on producing ability in re- 
lation to demand now appears better, 
not only because of the relief afforded 
by foreign supplies but also by the pres- 
ent intensified drilling in the United 
States, which holds promise of fair re- 
sults henceforth in finding new fields and 
further developing existing fields. 


Similarly, there has been some easing 
of the strain on domestic refineries, not 
only by increased availability of foreign 
refined products but also by the placing 
into operation of some additional refining 
capacity in the United States, in the con- 
cluding phase of the refinery expansion 
program. 

Highest production of crude oil in the 
United States so far recorded or in pros- 


pect occurred during September, when 
the average was 4,786,000 barrels daily. 
In October, output was slightly lower, 
under reduced federal and state govern- 
ment quotas and allowables, and pro- 
duction is due to be under the Septem- 
ber peak also in November. In the first 
9 months of this year, United States 
crude output was 13 percent: greater 
than in the corresponding months last 
year and 21 percent above the like period 
of 1941, last prewar year for the coun- 


Stocks of Crude Petroleum in U. S$. by 
Grades, on October 1, 1941-1944 


(Based on Weekly Report of U. 8S. Bureau 
of Mines) 


THOUSANDS OF BARRELS 





























STOCKS, OCTOBER 1 

Grade or Origin 1941 1942 1943 1944 
Pennsylvania Grade.. 3,880 3,193 2,618 2,357 
Other Appalachian. . . 1,443 1,401 1,510 1,518 
Lima-Michigan. ..... 996 1,552 1,049 910 
Illinois-Indiana. ..... 19,302} 10,348) 11,399) ‘15,179 
Arkansas........... 2,794 2,599 2,314 2,866 
EAVES Prep 7,900 6,854 8,262 8,522 
Louisiana........... 12,402} 13,299] 13,488) 12,709 
Northern. ........ 4,159 4,624 4,452 3,192 
Gulf Coast... ... is 8,243 8,675 9,036 9,517 
Mississippi.......... 1,912 1,423 1,185 1,064 
New Mexico. ....... 7,053 5,874 8,140 6,655 
Oklahoma.......... 53,712} 43,861) 35,208} 30,699 
| eee 81,788} 101,430}. 102,759} 108,371 
East Texas........ 20,024; 24,628) 22,870} 20,299 
West Texas....... 17,152} 24,295) 23,267) 31,446 
Gulf Coast........ 24,510} 28,290}; 31,198) - 29,450 
Other Texas....... 20,102| 24,217) 25,424) 27,176 
Panhandle. .....|........ 4,567 6,271 6,216 
SER. a ee 7,036 5,805 6,238 
RRR 4,874 4,914 6,254 
ra er eer aae 7,740 8,434 8,468 
Rocky Mountain.:..} 15,646) 14,822) 12,760 7,458 
California........... 34,870} 34,772} 32,814) 22,167 
eee 2,663 210 542 1,915 

Total gasoline bearing 

in United States. ..| 246,361} 241,638) 234,548) 222,390 
Heavy in California..| 10,314) 10,212 8,792 6,661 
Total U.S...... 256,675| 251,850) 243,340) 229,051 
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try. Of the increase in production this 
year over last year, Texas has furnished 
92 percent, and of the increase for 194 
over 1941, Texas has supplied 8 per- 
cent. In making possible the sharp ex- 
pansion of the supply of crude available 
to the nation, Texas producers turned 
out at their wells in the first 9 months 
of this year 32 percent more crude than 
in the like months of 1943 and approxi- 
mately 50 percent more than in January- 
September, 1941. Some other states also 
have steadily expanded production, al- 
though less spectacularly than Texas. 
These include California, up 9 percent 
over last year and 35 percent over 194l; 
Louisiana, up 6 percent over last yeat 
and 15 percent over 1941; and sustained 
increases in Arkansas, Colorado, Ken- 
tucky, and Montana. New Mexico also 
has gone into new high ground, although 
groguchine in 1943 was less than in 1941. 

even states increased in 1943 over 194I 
but have not sustained last year’s rate if 
1944; they include Kansas, © Michigan, 
Mississippi, New York, Ohio, Oklahoma, 
Wyoming. Several states have the ur- 
favorable records of having produced 
less in 1944 than in either 1943 or 194, 
having steadily declined; they include 


U. S. Crude Runs to Stills and Percent of Refinery Capacity Used, by Districts, September and First 9 Months 


Runs from Bureau of Mines, except September, 1944, from American Petroleum Institute; Capacities from American Petroleum Institute 
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REFINING CAPACITY AND USE, 
CRUDE RUNS IN SEPTEMBER SEPTEMBER 
: Percent Capacity TOTAL AMOUNT CRUDE RUN 10 
Total Amount Run Daily Average Run Daily Capacity Used STILLS, FIRST 9 MONTHS 

REFINING DISTRICT Sept.. | Sept., | Sept. | % Dif. | Sept., | Sept., | Sept., | Sept., | Sept., | Sept., | Sept.. | Sept., | Sept., | 9 Months | 9 Months | 9 Months | % Dit. 

1941 1943 1944 | °43-"44 | 1941 | 1943 | 1944 | 1941 | 1943 | 1944 | 1941 | 1943 | 1944 1941 1943 1944 43-4 

— 
East Coast, Texas Inland, Texas Gulf, 

La, Gulf, Ark., and La. Inland...... 62,803} 63,383) 73,722) +16.3 | 2,093) 2,113) 2,457) 2,284) 2,444) 2,518] 91.6 | 86.5 | 97.6 {| 533,341 488,661 640,126 | +309 
fegelactine DGS VEMENS cts op belts cece 4,650} 4,702) 4,810) + 23 155} 157) 160; 166) 177} 177) 93.4 887 | 90.4 39,865 41,850 42,182 | + 4 
Indiana, Illinois, Kentucky, etc...... 22,076} 22,399) 22,490} + 4 736 746 750 752 824 824) 97.9 | 90.5} 91.0 184,621 196,688 207,485 | + 54 
Se) Missouri......... 11,116} 19,300} 11,240) + 9.1 371; 343 375 413 416 418} 89.8 | 82.5 | 89.7 94,311 92,728 98,584 | + 63 
Rocky Mountain...................5 273 3,380} 3,617) + 7.0 109} 11%} 121) 136) 147] 154) 80.1 | 76.9) 786 25,152 25,888 1 +113 
SUIT 6.5.s'6.6-< Soc cows be Ssa.cc.ace 17,563} 21,924) 23,169) + 5.7 585} 731| 772) 787) 817) 817) 743 | 805 | 945 158,606 196,418 | 216,731 fone 

VF eae 121,481} 126,088} 139,048} +10.3 | 4,049) 4,203] 4,635) 4,538] 4,825] 4,908] 89.2 87.1 | 94.4 | 1,085,896 | 1,042,178 | 1,285,389 | + 185 
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These times call for action! When you build 
corrosion-resistant equipment, get it into service 


fast with Penchlor* Acid-Proof Cement. 


Penchlor Cement is a sodium silicate type 
cement—quick-setting and self-hardening. No 
long waits for drying. No acid treatment neces- 
sary to harden... Penchlor Cement is easy to 
handle—simplifies construction, speeds repair, 
saves labor. This cement has proved its dur- 
ability by years of excellent performance in the 
toughest kind of acid-resistant service. 


@ Where conditions require a cement of unusual 
strength and high resistance to abrasion, con- 
sider the other Pennsalt Corrosion-Resistant 
Cements: Asplit*, for conditions always acid . . . 
Causplit*, for alternate acid and alkaline condi- 


PENNSYLVANIA SALT 
MAN 


ei 2G- ren 


1000 WIDENER BUILDING, PHILADELPHIA 7, PA. 


New York « Chicago ¢ St. Lovis © Pittsburgh « 
Cincinnati « Minneapolis « Wyandotte * Tacoma 


November, 1944—A Gulf Publishing Company Publication 


tions. These are easy to handle and will with- 
stand a wide range of corrosive conditions up 
to 350 degrees F. 7 


@ At your service, without obligation, is the 
long experience of our engineers in handling 
acids and alkalis in our own plants. Write fully 
or if you prefer, use the coupon. 


*Trade-mark Reg. U.S. 
Pat. Off. 





SPECIAL CHEMICALS DIVISION 

PENNSYLVANIA SALT MANUFACTURING COMPANY 

Dept. CME, 1000 Widener Bldg., Philadelphia 7, Pa. 

I would like to have a free copy of your new booklet No.6 on Penchlor 
Acid-Proof Cement. 


NAME 





TITLE 





COMPANY. 





ADDRESS 














Products Held by Refiners in United States at End of September 


Stocks at refineries, at bulk terminals, in transit, and in pipe lines. Data for 1941 and 1943 from 
Bureau of Mines monthly reports; for 1944 from weekly reports of American Petroleum Institute. 
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FINISHED AND 
UNFINISHED GASOIL AND RESIDUAL 
GASOLINE KEROSINE DISTILLATE FUEL FUEL OIL 
Stocks End of Stocks End of Stocks End of Stocks End of 
September September September September 
DISTRICT 1941 | 1943 | 1944 | 1941 | 1943 | 1944 | 1941 | 1943 | 1944 | 1941 | 1943 | 1944 
East Coast, Texas Gulf, La. Gulf, 

N. La., Ark., and Inland Texas. . | 37,687} 29,773) 35,835) 7,798) 6,820) 10,143) 29,219) 18,176) 24,658) 22,514/ 18,153 | 22,292 
A RE Ee EARS 3,477| 2,353) 3,559; 302) 336) 415; 801 895; 668} 639) 422) 439 
Indi Illinois, Kentucky........ 15,430) 14,089] 16,334) 1,757) 2,240) 2,621] 6,058) 6,101) 6,327) 4,468) 3,409) 4,055 
Oklahoma, Kansas, Missouri... ... . 6,993} 5,910) 6,814 690 821 833} 2,150) 2,024] 2,037) 2,067) 1,561) 1,574 
Rocky Mountains................ 1,373} 1,125) 1,580 109 71 114 332; 410 416 538 701 698 

EDT Coil ob aid's oon ne ¢0.0b3-0 15,003} 15,969) 13,906) 1,006 622 457) 12,852) 12,075} 11,223) 53,526) 33,731) 28,507 

Total United States..... . .| 79,963] 69,219] 78,028} 11,662) 10,910) 14,583) 51,412| 39,681) 45,329) 83,752) 57,977) 57,565 
Illinois, Indiana, Nebraska, Pennsyl- crudes, which have been only partly off- 


vania, West Virginia. 

In spite of record-breaking United 
States crude production, the heavy re- 
quirements have necessitated drawing on 
stocks besides using current domestic 
supply and lately increased imports. The 
national inventory of crude remains close 
to the recently reached 23-year low, 
stocks ‘of refinable crude having stood 
at 222,390,000 barrels at the end of Sep- 
tember and being still around that same 
level. The crude stocks are about 24,000,- 
000 barrels lower than at this time of 
1941, one half of the national draft hav- 
ing occurred in California and the other 
half east of California. The latter reduc- 
tion is the net result of a heavy decrease 
in stocks of Oklahoma grade and de- 
clines in Illinois-Indiana, Mississippi, 
Pennsylvania, and Rocky Mountain 


set by increases in grades produced in 
Texas, Kansas, Louisiana, Arkansas. 


~ . Runs to Stills 


Crude runs to stills were steadily in- 
creased in the earlier months of this 
year, in reflection of the completion of 
new refining facilities, until they reached 
an all-time peak of 4,665,000 barrels 
daily in June, and they have been main- 
tained fairly close to that record level 
ever since. Runs to stills were slightly 
higher in 1943 than in 1941, although 
curves -for the two years almost co- 
incided; but the trend for this year has 
been sharply above the old curves. In 
the first 9 months of 1944, the amount 
of crude run to stills was 18.5 percent 
greater than that run in the like period 
of 1943 and 19.2 percent above 1941. In 





spite of changes in crude producing 
ability of the various states, there has 
been efficient mobilization of transporta- 
tion facilities and lining up of crude sup- 
plies for individual plants, with the re. 
sult that all major refining districts haye 
processed more crude this year than 
ever before. In September, the amount 
of crude charged to stills represented 
94.4 percent of the rated capacity of the 
nation’s refineries, with plants in prac. 
tically all refining districts operating 
around or above 90 percent of potential, 
As compared with the 94.4 percent rate 
for the nation in September of this year, 
capacity was utilized only to the extent 
of 87.1 percent in September, 1943, and 
89.2 percent in September, 1941. The 
present high rate reflects the extreme 
and successful efforts to minimize shut- 
down time. 


Demand Higest on Record 


The gains of 13 and 18 percent in 
crude production and crude runs to stills 
this year reflect a comparable increase in 
demand for all oils, which is breaking 
all previous records. Based on domestic 
production of crude and natural gasoline 
and net change in stocks of crude, natu- 
ral gasoline, and products, total demand 
for all oils was over 11 percent greater 

- for the first 9 months of this year than 
in the like period last year, and the cor- 
responding increase for September was 
nearly 6 percent. These figures do not 
take into consideration imports, because 
of censorship, but it is generally known 
that imports are running substantially 
higher this year than last year, involy- 
ing primarily crude and heavy fuel oil. 
Therefore, this year’s increase in total 


Refinery Production of Major Products and Percent Yield from Crude Run, by Districts 


Results in September and first 9 months, 1944, compared with those in like periods last year and in 1941, last pre-war year for U.S. 
Table based on Bureau of Mines statistics, except data for September, 1944, estimated with aid of A.P.I. weekly bulletins. 
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*Gasoline Kerosine Distillate Fuel Oil Residual Fuel Oil Lubricants 
DISTRICT “ 1941 1943 1944 1941 1943 1944 1941 1943 1944 1941 1943 1944 1941 1943 1944 
East Coast, Texas Gulf, La. Gulf, North La., 
Ark., and Inland Texas 
Production, SE ws Saigo cet av kes 28,604} 25,443) 30,293 3,877 3,460 3,941 9,934; 11,640) 12,149) 14,124) 17,127) 18,554 1,884 1,655 1,843 
es ak sinc de dscc.c'e 953.5 848.1 ,009.8 129.2 115.3 131.4 331.1 388.0 405.0 470.8 570.9 618.5 62.8 55.2 614 
Percent ‘Yield PCMEIED, . . ceccceccsce 42.0 35.3 36.5 6. 5.5 5.3 15.8 18.4 16.5 22. 27 25.2 3.0 2.6 25 
Production, ree 240,171} 195,918} 262,130) 34,085} 30,375) 36,830) 82,159] 82,324) 109,312] 125,280) 133,391] 166,546] 15,538} 14,620) 16,516 
‘ lac tk sees vegas seteeedees 879.8 717. 956 124.8 111.3 134.4 300.9 301.6 398.9 458.9 4 607.8 56.9 53.6 0.2 
juction, September... 2.......-.55005 2,2 1,980 2,018 269 301 324 398 575 478 676 787 698 544 498 4233 
(Daily A SE SeRtidacesessaes 74.7 66.0 67.3 9.0 10.0 10.8 13.3 19.2 15.9 22.5 26.2 23.3 18.1 16.6 141 
Percent ‘Yield foome Crude. «on... aveccess 47.2 41.3 41.3 5.8 6.4 6.7 8.6 12.2 9.9 14.5 16.7 14.5 11.7 10.6 8.8 
Preduction, SSS eas 18,999} 16,533) 17,962 2,389 2,876 2,969 3,628 4,972 4,659 5,821 8,243 6,887 4,755 4,257| 3,915 
Lowg ade UMMM. ss Lue da ix.0 69.6 60.6 6 8.8 10.5 10.8 13.3 18.2 170 21.3 30.2 25.1 17.4 15.6 42 
Indiana, Illinois, Rooke “ 
Production, September. ................. 12,568} 11,124} 11,789 1,056 1,095 1,132 2,235 2,859 2,308 3,872 4,755 4,748 376 370 315 
(Daily AOE ee eee 418.9 370.8 393.0 35.2 36.5 37.7 74.5 95.2 76.9 129.1 158.5 158.3 12.5 12.8 10.5 
Percent ‘Yield from Crude.\. i... .5...000. 53.9 46.4 49.3 4.8 4.9 5.0 10.1 12.8 10.3 17.5 21.2 21.1 1.7 1.7 14 
Production, MEE UUs baie pncsecce 100,996} 92,058} 105,031 8,704) 10,755} 10,357; 19,456) 25,912) 25,425) 34,613) 45,470] 42,736 3,097 3,390} 3,287 
ty Average)....... Bans edeecaweees 369.9 337.2 83.3 1.9 39 37. 71.3 94.9 92.7 126.8 166.5 156.0 13 12.4 120 
Oklahoma, Kansas. Missouri 
Production, September. ...........:..: ; 6,361 5,436 6,17 553 608 554 1,191 1,279 1,664 1,941 1,800 2,035 348 401 360 
( UN | ee ere 212.0 181.2 205.9 18.4 20.3 18.4 39.7 42.6 55.4 64.7 60.0 67.8 11.6 13.4 12.0 
Percent Yield from Crude...........>... 52.9} 486] 509} 5.0) 59| 49 10.7) 124] 148] 17.5] 17.5] 183] 381] 39 | 33 
Production, Jan.Sept................... 52,226; 43,980} 50,372 5,646 6,398 5,916 9,940; 13,196) 14,162} 16,488} 19,146) 17,665 2,885 3,237 3,297 
oui le Average) eee UaP ides pls 6tsa0e 191.8 161.1 183.8 20.7 23 21.6 36.4 48.3 51.7 60.4 70.1 64.5 0.6 11.8 12.0 
y Mountain 
Production, September.................. 1,601 1,525 1,678 81 54 68 265 338 399 645 819 936 8 24 25 
(Daily ne an Oe ee 53.4 50.8 55.9 2.7 1.8 2.3 8.8 11.3 13.3 21.5 27.3 31.2) . 3 8 8 
Percent ‘Yield SPEC ee 45.0 43.5 43.2 2.5 1.6 1.9 8.1 10.0 11.0 19.7 24.2 25.8 2 BE J 
Production, SR Sc a.de ccs ve waede wes 13,242; 11,987) 14,529 663 595 634 2,092 2,751 3,322 5,421 7,419 8,139 122 179 " 
: (Daily ke EE 48.5 43.9 53.0 2.4 2.2 2.3 7.7 10.1 12.1 19.9 27.2 29.7 5 6 . 
California 
Production, September. ................. 7,614 8,139 8,747 113 299 197 2,001 1,832 2,583 6,680} 11,322; 11,082 267 288 324 
(Daily 0 RR ee ee 253.8 271.3 291.6 3.8 10.0 6.6 66.7 61.1 86.1 228.7 377.4 369.4 8.9) ~ 9.6 ve 
Percent Yield from Crude............... 35.8 31.0 32.1 0.6 1.4 0.8 11.4 8.4 11.1 39.1 51.6 47.8 1.5 13 lL 
Production, Jan.-Sept............-...... 63,819] 66,794) 80,564) 1,619] 2,681] 2,084) | 21,915/ 22,511| 23,118] 64,708|  94,363| 99,662| 2,487! 2,555, 88 
ESE see 231.9 244.7 294.0 5.9 9 74 80. 82.5 84.4 237.0 345.9 363.7 9.1 9.4 10. 
Total United States 
Production, i cee in ts wn wad dic 58,988} 53,647) 60,702 5,949 5,817 6,216; 16,024) 18,523) 19,581; 28,11 36,610} 35,053 3,427 3,236 4 
(Date AWerade).... osc cc cece cc eeess 1,966.3} 1,788.2) 2,023.4 198.3 193.9 207.2 534.1 617.4 652.7 937.3) 1,220.3) 1,168.4 114.2 107.9} 1 24 
Percent ‘Yield from Crude. ...:.......... 44.6 38.1 89.4 4.9 4.6 4.5 13.2 14.7 15.8 23.1 29.0) . 25.2 2.8 2.6 30,008 
ction, cic ias ay Ghansis bean at 488,053) 427,270) 530,588; 53,106) 53,630) 58,740) 139,190) 151,666| 179,998] 252,331) 308,032) 338,635) 28,884 28,238 008 
ne rin gg os ae ge 1,791.0} 1,623.1) 1,936.4 194.5 196.4 214.4 509.9 555.6 656.9 924.3) 1,128.3) 1,235.9 105.8 103.4, 1 

















150 


* Production includes straight run, cracked, and natural blended at refineries. Yield indicates percent of crude runs made into straight rur and cracked gasoline. 
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Production, Changes in Stocks, and Demand for Crude and Products 


Bureau of Mines figures except September, 1944, estimated with aid of A.P.I. Bulletins. (Thousands of Barrels) 





















































SEPTEMBER FIRST 9 MONTHS 
Di 
ITEM 1943 1944 | °43-"44 | 1941 1942 
_ALL OILS 
f Production, Total 123,100; 138,109} 151,228/+- 1,085,154/1,092,559 
( r Average). ...... 4,103 4 5,041/+ 3,975 4, 
Ree kveh nea dher « 115,933} 130,407; 142,678|+ 1,024,420/1,029,258 
_oon Bormepuatbatee 7,702} 8,550)-+ 580 1707 
I MAS aunt oa 1 oP OE» odigee oA; ua Os cpos.s scoop) castes 68,664)........ 
EAS a SE RS ES, Sean “SRNR Fetemenn 36,334). ....... 
OCSIAME Tia SAY Y | CRS HARD: bbesaeieade Sareea 32,330]... 
Change in Stocks... .-... —1,501| +324) 45,558)... || —18,441| —43,830 
Stocks Beginning of Period 514,186; 481,045) 479,793|\— 0.3] 563,277) 556,425 2.9 
Stoeks End of Period 512,595; 481,369; 485,351;+ 0.8) 544,836) 512,595 0.8 
é Supoly) Warn dicen 105 00\— 48 13. 123 9.0 
Refinable Crude. ...... 240,588} 236,287) 222,390|\— 5.9] 246,731 588 5.9 
Heavy Crude in Calif... 10,167 8,905 6,661|— 25.2) 10,321) 19,167 25.2 
‘Natural Gasoline. ..... 056 4,723 4,100|-— 138.2 5,3 6, 13.2 
Refined ucts...... 255,784) 231,454) 2'2,200/+ 9.0} 282,411) 255,7 9.0 
Demand, excl. of imports 124,691) 137,785) 145,670/+ 5.7/1,103,595|1,136,389 11.5 
(Daily Average)... .. 4, 856+ 5.7} 4,042). 4, il 
Demand, incl. of imports...| 136,537|........|........]........|...-..05 i) ree 
CRUDE OIL— 
Domestic Production... .... 115,933} 130,407} 142,678|+- 1,024,420) 1,029,258 
(Daily Average). .... 4, +756 |+ . 17 
EM STS age | aes ones Sane amen \ =a 
Change in Stocks, Refinable —4,082)} —798| —1,511]...... —17,978| —6,911 
Stocks, Beginni of Period 244,670} 237,085) 223,901|/— 264,709) 247,499 
Stocks, End of Period 40,588| 236,287; 222,390|— 246,731) 240,588 
(Days’ Supply)........ 54 aaa : 65 63 
Demand, excel. of imports 120,015} 131,205) 144,189/+ .9)1,042,398| 1,036,169 
(Daily Average). ...... 373 . + 2 3,81 3,7: 
Demand, incl. of imports...| 127,501/........)........]...0....)ece eens 1,078,783)........ 
Demand by Use— 
Run to Scills, Total. ....... 113,474| 126,088} 139,048/+ .3}1,035,896'. 992,012 
(Daily Average). ...... 3,782 4, 4,635|+ 3,794 3,634 
Do: vias Hee 113,228} 123,872) 134,548)+ 999,291; 977,841 
Set aaa 246 2,216 4,500|+ 36,605} 14,171 
OURS aaa 25,722 
Transfers to fuel oil stocks, 7,316 7,965 6,800|— 56,033 
used as fuel, losses. ...... 18,699 
Demand, excl of exports..../ 125,212)........|........[-.....s.)eecces. 1,054,595}........ 
Demand, incl. of exports... . 120,790; 134,053) 145,848|+ 1,080,317 |1,048,045 
(Daily Average). ...... 4,026 4,468 4,862/+ 3,957 3,839 
MOTOR FUEL 
Production, Total.......... 49,558; 54,847) 62,183|+ 511,253) . 458,097 
(Daily Average). .... 1,652 1,828 2,073 |+ 873 1,678 
| GRC a EE SR » | Sa 
Change in Stocks... ...... —2,459| —1,648| —1,359|..---_..| —5,513|—15,247 
Stocks, beginnin of period 77,808; 65,557; 70,753/+ 7.9! 83,647) 90,596 7.8 
Finished Gasoline... . . . 403; 60,664) 66,542/+ 9.7) 77,943) 86,159 8.2 
Natural Gasoline... ... 6,405} 4,893) 4,211/\— 13.9) 5,704] 4,437 20 
Stocks, End of period... . 75,349 “ 69,394\+ 8.6) 78,134) 75,349 8.6 
(Days’ Supply)...... 43 "34 33\— 2.9 4 43 10.3 
inished Gasoline... .. 69,293] 59,186] 65,204/-+ 10.3] 72,761] 69,293 10.3 
Natural Gasoline. ..... 6,056 4, 4,100|\— 13.1 5,373 6,056 13.1 
Demand, excl. small imports 52,017; 56,495| 63,542! 12.5} 516,766) 473,344 20.7 
(Daily Average). .... 1,734 1,883 2,118/+ 12.5 1,893 1,734 20.2 
GASOLINE—Finished | ; 
Production (Straight run, 
ed, natural blended) 48,078| 538,647| 60,702|+ 488,953; 441,031 
(Daily Average). .... 602 1,788 2,023 |+ 1,791 1,615 
Pet. yield, str. run, cracked 37.9 38.1 30.4)...... ny 40.3 
ES dott Ess eins Gh agAls ¢sesspictsssacess So Cee | BRS 
Change in Stocks, Finished 2,110) —1,478 —248}...... —5,182| —16,86¢ 
Stocks, beginning of period 71,403] 60,664) 65,542|+ 77,943| 86,159! 
Stocks, end of period. .... 69,293; 59,186] 65,294/+ 72,781} 69,293 
(Days’ Supply)... ... 41 32 OB iia 40 41 
aga, oy imports 50,188} 55,125) 60,950/+ 494,135| 457,897 
(Daily Average)... .. 1,673) 1,837 2,032|+ 1,810 1,677 
KEROSINE 
a Oe, ci es 5,421 5,817 6,216|+ 53,106; 50,457 
(Daily Average)... 181 194 207/+ 6. 19 185 
Percent yield from crude, 4.8 4.6 ry ae 5.1 5.1 
ee SES Ea FE, rere RS eee: Oe oe Set 40 cas 
Change in Stocks. .....!... +187 +624) +1,244|...... +2,150} —2,152 
Stocks, ning of od 12,176; 10,286} 13,339|+ 9,512) 14,515 
Stocks , end of ¥e 12,363} 10,910) 14,583/+ 11,662} 12,363 
(Days’ Supply) Pye 71 88/+ 51 64 
Demand, excl. small imports 5,234 5,193 4,972|— 50,956} 52,609 
Average) ee 174 7 166|— 187 193 
DISTILLATE FUEL OIL . 
uction. : Sea e's wb gee Bi 18,062; 18,523) 19,581|+ 139,190} 142,221 
(Daily Average). .... 602 617 653 }+ i 510 521 
Percent yield from crude.. 15.9 14.7 15,8}. ....4. 13.4 14.3 
Transfers from Crude. . . . .. 217 261 255|— 1,856] 1,810 
Imports, ....... Gye Ey BSR | | RA Sree aes ae aetiies ee0}........ 
Change in Stocks aA ee -+-2,899| +-2,750| +-4,617)...... +8,501) —3,513 
Stocks, beginning of 42,918; 36,931} 40,712/+ 42,911; 49,330 
vines" of period... .: 45,817} 39,681; 45,329/+- 51,412} 45,817 
(Days’ Supply)... ... 89 74 89|+ 106 85 
Demand, excl. of imports. . . 15,380; 16,034) 15,219|— 132,545| 147,544 
(Daily Average)... 513 507 |— 436| 540 
a apes Pe 2 RE ees er eee 136,335)... ..... 
RESIDUAL OIL 
Pree \ hi rn SP , wipats ag 36,610 _ _— ese “es 
Daily verage)..... 1,01 1,220 1,168 |— 969 
Percent from crude 29.0 25.2). 22. 24.4 26.7 
Transfers from crude... ... . 1,971} 2,253) — 2,200|— 8,728; 14,967 
een, SPEIRS TU come +) SAUNE ee SRE SOO Mme 25,400|........ 
hange in 5 SOR +1,651) +1,120) +4,059)...... —4,274| —13,695 
Stocks, soning of 67,613) 56,857 506 | — 88,026} 82,959 
8 end of period... .. ,264| 57,977) 57,565/— 83,752| 69,264 
(Days’ Supply)... .. 52|+ 8 68 
Demand, exel. of imports. . . 28,751) 35,490) 33,194)— 256,605) 278,156 
(Daily Average)... 1,183] 1,106|— 940} 1,019 
Demand; incl. of imports...| 30,961)........)........].......-}. cee: 282,005)........ 















































demand is higher than the mentioned }] 
percnet when imports are considered. 
Attesting the improvement this year 
in balancing supply with demand, stocks 
of all oils on September 30 were approxi- 
mately the same as at the beginning of 
the year, whereas. the first.9 months, of 
the several preceding years required 
moderate to heavy withdrawals from 
storage—16 millions of barrels in 1943, 


43 millions in 1942, 18 millions in 194]. 


In September of this year there was a 
5,558,000-barrel accumulation in stocks 
of all oils, compared with virtually no 
September changes in 1943 and 1941 and 
a 1,591,000-barrel withdrawal in 1942. 
The maintenance of stocks this year has 
been characterized, however, by con- 
current reduction of crude stocks jin 
building up stocks of refined products, 
with runs to stills running exception- 
ally high in relation to crude production, 
In spite of the stabilizing of stocks, in- 
ventories are abnormally light in rela- 
tion to the prevailing unprecedented 
demand, and the stocks of all oils on 
September 30 represented only 101 days’ 
supply, on the basis of daily average de- 
mand in the first 9 months of this year. 
Stocks at the end of September in earlier 
years represented 111 days’ supply in 
1943, 123 days’ in 1942, and 135 days’ 
supply in 1941. 


Refined Products 


Unprecedented demand for all oils in 
the aggregate this year reflects record- 
breaking requirements of all of the 
major refined products, including gaso- 
line, residual fuel oil, distillate fuel oil, 
and kerosine. In response to the high 
demand, production of these products 
has broken all previous records, and 
following earlier difficulties in meeting 
supply, there has been this year a resto- 
ration of relatively favorable inventory 
positions for the various products. 


Noteworthy among trends for indi- 
vidual products are those involving mo- 
tor fuel'and residual fuel oil. In response 
to the highest trend of motor fuel pro- 
duction this year ever recorded, with 
output well above 2,000,000 barrels daily 
since last spr:>gz. the stocks of motor 
fuel were pus.ied above the 1943 curve 
at the beginning of summer and they 
subsequently have been maintained 
steadily several millions of barrels above 
the 1943 trend. Although they have re 
mained about 10 millions of barrels un- 
der the 1941 trend, the motor fuel stocks 
have been comfortably adequate, with 
civilian supplies - rationed. However, 
stocks are only about 9 percent above 
a year ago, whereas demand was nearly 
21 percent greater in the first 9 months 
of this year than in the like period last 
year, and inventories now represent only 
35 days’ supply, against 39 days’ supply 
held a year ago. 

Data.on residual fuel oil reflects espe 
cially the influence of the°Caribbean area 
in taking over a large part of the burden 
of supplying requirements. Domestic 
production of residual ‘fuel ‘has been 
gradually lowered. since the early part 
of ‘this year, yet stocks have been stead 
ily increased in an, aggregate amount 
of over 10 millions of barrels from the 
war time low of last spring. In this UP 
turn, the curve for 1944 recently reached 
and crossed above that for 1943. The 
gradual cut-back in production of resid- 
ual fuel oil has permitted a steady cut 
ting down of the yield of this lower 
grade although highly important product 
at refineries, from.29 percent in Januafy 
to 26 percent in August. Conversely, the 
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RUST PREVEN 


Each component of a compounded oil is. manifestly 
a critical component. This is axiomatic. Yet, in 
every process, there is one component that is more 
critical than any other in its effect on the finished 


product. 


" 
TIVE CHEMICALS 


4 


Take rust preventive oils, for instance. Of course, © 


it is necessary to start with the right lubricating oil, 
but the really critical component is the base which 
is compounded withthat oil. 

Emery’s X-234 meets these critical requirements. 
The active ingredients of this rust preventive base 
insure complete coverage of the metal and retention 
of this sealing surface even under adverse condi- 
tions. Any residual surface «noisture is removed be- 


cause the oil carrying X-234 actually creeps under 


such moisture and coats the metal. 

The rust preventive oil, prepared by mixing 
Emery’s X-234 with suitable lubricating oils, is de- 
signed to meet the requirements of the Co-operative 
Research Council’s Designation L-7-443. This, and 
other Emery rust preventive bases, may be incor- 
porated with waxes or other ingredients for the 
production of rust preventive coating compounds. 

Oils treated to resist rust, and other metal-working 
compounds, are prepared by the manufacturers of 
lubricating specialties, using Emery bases, each de- 
signed in our laboratories for its special purpose 
and specific oil. 

Write for detailed recommendation of the Emery 


base best suited for your particular need. 
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lower production and refinery yield of 
residual fuel have released more crude 
for conversion into gasoline, the indus- 
try’s No. 1 product, quantitatively and 
qualitatively. In August, the yield of 
gasoline from crude run at United States 
refineries was 39.4 percent, slightly above 
yields around or below 39 percent in 
earlier months of the year. Under the 
war time heavy need for residual fuel 
and the rationing of gasoline, the yield 


of gasoline was reduced from over 45 
percent in November and December, 
1941, to a low of 35.3 percent in April, 
1943, and from that low it gradually 
was increased back up to the 39 percent 
or better of this year. 


Kerosine Production Higher 


Distillate fuel oil production has been 
consistently higher this year than ever 
before, in response to the highest de- 
mand on record, and the seasonal trends 
of stocks have been close to average for 
recent years. Inventories have been and 
continue around 5 millions of barrels 


DISTILLATE FUEL STOCKS 
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United States Production, September and First 9 Months 


From U. S. Bureau of Mines, except September, 1944, estimated from A.P.1. weekly reports, and 
breakdowns of Texas by districts based on A.P.I. and Texas Railroad Commission reports. 
THOUSANDS OF BARRELS 












































MONTH TOTAL, SEPTEMBER FIRST 9 MONTHS OF YEAR 
DAILY AVERAGE IN 

Percent SEPTEMBER Percent 
Change Change 
State or District 1941 1943 1944 | *43-°44 | 1941 | 1943 | 1944 1941 1943 1944 *43-"44 
MRL icc ddalecdsstsbhsiccusié: RE SS pet 7 sesel | ESE Ae Ae PS: _, Se 
Arkansas. . 2,226 2,285 2,423; + 6.4 74.2 76.2 80.8 19,641 20,339} - 22,026; + 8.3 
California. ....... 19,403} 23,424) 26,467) +13.0 646.8; 780.8] 882.2) 170,969) 211,470) 230,553) + 9.0 
San Joaquin Val. 8,022} 11,105) 12,397) +11.6 267.4, 370.2| 413.2 69,517 98,991; 107,767; + 8.9 
Coastal District. 2,731 3,333 4,380) +31.4 91.0} 111.1} 146.0 23,654 29,716 36,766| +23.8 
L. A. Basin...,. 8, 8,986 9,690} + 7.8 288.4; 299.5) 323.0 77,798 82,763 86,020} + 3.9 
ae gy ieee ks as 183 200 260} +30.0 6.1 6.7 8.7 1,308 1,699 2,132) +25.5 
a ae Se epee ert 55a Ria, 4 PEN Ae RREGS ORS o0-0 ols épc.s dues a 
See 12,692 6,592 6,294) — 4.5 423.1; 219.7) 209.8 96,586 61,958 58,303; — 5.9 
Se: 532 434 406} — 6.5 17.7 14.5 13.5 5,033 4,028 3,805} — 5.5 
an oti ard 7,393 8,475 8,305} — 2.0 246.4; 282.5) - 276.8 60,049 81,053 74,460| — 8.1 
Kentucky........ 391 740 855) —15.5 13.0 24.7 28.5 3,615 5,676 6,756) +19.0 
Louisiana........ 9,595; 10,470} 10,845) + 3.6 319.8} 349.0) 361.5 84,529 91,467 96,851} + 5.9 
North Louisiana 1,996 2,157 2,192) + 1.6 66.5 71.9 73.1 18,979 20,944 18,356} —12.4 
South Louisiana 7,599 8,313 8,653) + 4.9 253.3; 277.1) 288.4 65,550 70,523 78,495) + 1.1 
Michigan. ....... 1,645 1,729 1,485} —14.1 51.5 57.6 49.5 11,050 15,798 13,972} — 1.2 
Mississippi cae aden 1,694 1,470 1,463} — 5 56.5) 49.0) 48.8 8,957 14,569 11,885} —18.4 
Missouri. ........ 4 3 EO 1} ; a 35 27 ee 
Montana......... 642 688 666) — 3.2 21.4) 22.9 22.2 5,511 5,785 6,447} +11.4 
ebraska........ 166 49 27| —44.9 5.6 1.6 9 1,161 531 313) — 4.1 
New Mexico...... 3,285 3,341 3,186} — 4.6 109.5; 111.4) 106.2 29,064 28,158 30,000) + 6.5 
New York........ 445 423 413) — 2.4 14.8 14.1 13.8 3,838 3,845 3,588} — 6.7 
a a dak 287 278 247| —11.2 9.6 9.3 8.2 2,456 2,493 2,232} —10.5 
ARERR 13,102} 10,022) 10,292) + 2.7 436.8} 334.1) 343.1) 115,743 92,472 91,615, — .9 
Pennsylvania. .... 1,440 1,290 1,189} — 7.8 48.0 43.0 39.6 12,352 12,068 10,884; — 9.8 
SES ES a | ey | nee | PORE eee 0 0 q 9 9 Ol... ees 
(EIR 41,616} 55,314) 64,587) +-16.8 | 1,387.2| 1,843.8) 2,152.9) 369,675) 417,222) 550,685) +32.0 
East Texas Field} 10,560) 11,400) 11,130) — 2.4 352.0} 380.0) 371.0 96,157 93,578} 100,895) + 7.8 
Rest of E. Texas 2,550 3,924 4,490) +14.4 85.0} 130.8) 149.7 20,813 31,426 36,591) +16.4 
North Texas 3,985 4,218 4,435) + 5.1 132.8; 140.6) 147.8 35,913 37,046 39,931) + 7.8 
West Texas 7,986 9,998; 15,083) +50.9 266.2) 333.3) 502.8 66,098 64,689; 114,768) +77.6 
Texas Parhandie 2,407 3,120 2,961) — 5.1 80.2) 104.0 98.7 20,049 25,049 25,980} + 3.7 
C. Upper .. 8,451; 14,541) 16,275) +11.9 281.7; 484.7) 542.5 66,709} 104,488) 143,915) +37.7 
Gulf C. Lower. . 3,648 5,079 7,264| +43.0 121.6} 169.3) 242.2 32,708 35,272 57,759) +63.8 
Southwest Texas 2,203 2,247 2,368) + 5.4 73.4 74.9 78.9 19,579 16,075 21,131) +31.5 
8. Central Texss 604 570 + 18 20.1 19.0 19.3 §,432 4,646 5,396! +16.1 
A rc. P PEM oe oS Bc hs ma losiccd viyebnes »esehee od coals seater 3 LAA Seen 
West Virginia..... 289 274 261| — 4.7 9.6 9.1 8.7 2,550 2,540 2,348) — 7.6 
Wyoming........ 2,515 2,905 2,993} + 3.0 83.8 96.8 99.8 22,255 24,664 23,891; — 3.1 
Total U.S..| 119,446] 130,407) 142,678) + 9.4 | 3,981.5) 4,346.9) 4,755.9) 1,026,389) 1,097,875] 1,242,818) +-13.2 



































* Texas data by districts based on A-P.I., and so do not agree exactly with state total, which is on Bureau of Mines basis. 
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MILLIONS OF BARRELS END OF MONTH 
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lower than in 1941 but several millions 
of barrels higher than in 1943. The in- 
crease of stocks over last year has been 
about in line with the increase in pre- 
vailing demand, and on the basis of 
days’ supply, inventories are about the 
same as a year ago. Yields of distillate 
fuel at refineries have continued com- 
paratively large, that is, around 14.5 to 
15 percent. 

Demand for kerosine has shown prac- 
tically ne change during the past 3 
years, having been a little higher than 
in 1941. But production has been nearly 
10 percent higher this yeas than last 
year, and stocks have been increased, 
being now about 3,500,000 barrels higher 
than a year ago. 































































































REFINABLE CRUDE OIL STOCKS 
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Forged Steel Pipe Fittings 


than 


Ladish forged steel fittings, carbon and Forged Steel 


Screwed Fittings 


alloy, are produced under exacting 
Full depth thread, accurately cut, results 


metallurgical control. Every Ladish eahateemettny asian sted cisbee ee 
' ily. Uniform thickness. Sizes clearly 


marked... 1” through 4”. 


fitting bears the symbol of Controlled 
Socket Welding Fittings 


Speed up installation because deep 
sockets save time formerly required to 
cut pipe to exact length. Socket supports 
pipe and allows self-alignment. No 


Quality—the Ladish Heat Code. 


machining of pipe necessary for fit. 
ASSURED WELDABILITY. Sizes clearly 
marked .. . 4” through 4”. 


eS 
LADISH DROP FORGE CO. 


CUDAHY e WISCONSIN 
MILWAUKEE SUBURB 
New York Mies: ecto 42nd Suen Mow pacer 


TO MARK PROGRESS 












Most important oil industry subject 
during October was the Anglo-Ameri- 
can oil agreement. A torrent of protest 
rose from the industry against the 
treaty. A number of important oil meet- 
ings were: held, and every. one was fea- 
tured by vigorous opposition to the pro- 
visions of the agreement. 

These. meetings included the annual 
meeting of the American.,Association of 
Oilwell Drilling Contractors, the quar- 
terly meeting of the Interstate Oil Com- 
pact Commission, the annual meeting of 
the directors of the Independent Pe- 
troleim Association of -America, the 
monthly meeting of Petroleum Industry 
War Council, a meeting of the East 
Chapter of the American Petroleum In- 
stitute. 

All the meetings, except one, adopted 
résolutions denouncing the agreement, 
because “(1) it would legalize and estab- 
lish the cartel business system, which 
would be the very opposite of the 
American free enterprise system; (2) it 
would result in government bureaucratic 
control of the industry, which ‘ would 
drive the independent oil operator from 
business; (3) it lacks reciprocity, since 
non-producing nations would be given 
an. equal say with the United States, 
which produces approximately 67 per- 
cent of the world’s oil, in determining 
production, marketing, distribution and 
price; (4) it seeks through the backdoor 
route of a Senate-ratified treaty to se- 
cure control of the oil industry, an 
action not permitted by the constitution 
through direct congressional action.” 

The one meeting that failed to adopt 
a resolution opposing the agreement was 
the Petroleum Industry War Council. 
A vigorous attack upon the agreement, 
precipitating a three-hour debate marked 
this session. But the council members 
voted to heed a plea by Deputy Admin- 
istrator Ralph K. Davies not to do any- 
thing which would imperil the close re- 
lations existing between the Petroleum 
Administration for War and the govern- 


oo Oil Agreement Rial 
By Industry's Leaders at October Meetings 


ment’s advisors from industry. Further 
studies of the document will be made 
by PIWC. 

Oil men realized that the problems of 
industry will be stupendous when peace 
comes, with enlarged foreign production 
likely to create an oversupply of cheap 
petroleum. However, there was general 
agreement with the thoughts of Ralph 
T. Zook, president of the Independent 
Petroleum Association of America, who 
said, “If it is a case of take it or leave 
it, then I say let’s leave it, and take our 
chances on American initiative and en- 
terprise enabling us to weather post- 
war conditions, however chaotic they 
may be.” : 

The opposition of the industry reached 
“red hot” fever after George A. Hill, Jr., 
an attorney. and president of Houston 
Oil Company of Texas, pointed out that 
the agreement would have the status of 
an international treaty should the Senate 
approve it. “A treaty is the supreme law 
of this land,” warned Hill, “taking 
precedent over all state laws, over fed- 
eral laws, and even over the Constitu- 
tion of the United States.” This meant 
that no additional legislation would be 
necessary to establish government con- 
trol over the industry. 

It was pointed out that the aims of 
the agreement (to allocate production 
quotas throughout the world,.to allocate 
marketing quotas throughout the world, 
and to fix prices) could not possibly be 
achieved unless it is planned to establish 
an international OPA, which not only 
would regulate prices, but which also 
would be empowered to allocate produc- 
tion, processing and marketing quotas 
to all countries. “The United States 
either plans government control or rep- 
resentatives of our national government 
are guilty of placing this nation in a 
position where its pledges ‘are meaning- 
less and given without intent to per- 
form,’ ” charged Glenn McCarthy, Hous- 
ton, operator and co-chairman of the 
Texas Operators Committee, which was 


Crude Oil Run to Stills, Production of Refined Products, and Stocks for the Four-Week 
Period Ending October 28, 1944 


(Figures, in thousands of barrels of 42 U. S. gallons each, based on reports of American Petroleum Institute. Production and stocks include reported 
totals plus estimated amounts to make these figures on a Bureau of Mines basis) 


created in September to fight the agree. 
ment. 

Much of the industry’s concern grows 
out of the vagueness of the languag 
used, which J. Howard Pew, president 
of Sun Oil.Company, declared made the 
proposal “just as innocuous or as viciows 
as its administrators desire to make it” 
In this connection, the London Egon. 
omist aptly described general opinion 
with these words: “If the art of diplo 
macy consists of disguising intentions, 
then the Anglo-American oil agreement 
is a masterly document. It compl 
defies interpretation or, rather, it offers 
too wide a choice of interpretation to 
make any intefpretation possible.” 

The importance of the oil agreement 
was being held up as going far beyond 
the scope of petroleum itself, and the 
Texas Operators Committee was pre- 
paring to carry the story of its signif- 
cance to all businesses, to other business 
men through civic clubs, etc: General 
opinion was that the agreement un- 
doubtedly set the precedent upon which 
later accords will b- reached on many 
other commodities, because it happens 
to be the first. attempt ‘to carry out that 
principle of the Atlantic Charter which 
provides all nations shall have “access, 
on equal terms, to the trade and to the 
raw materials of the world.” Declaring 
the control of raw materials by an in- § 
ternational commission, which would fix 
production, marketing and prices, would 
result in the establishment of the cartel 
business system, J. Howard Pew, de- 
nounced such plans as being the “an- 
tithesis of our American competitive sys- 
tem ... and for more than 50 years it 
has been the American public policy 
to outlaw monopolies growing out of 
schemes for price-fixing and production 
control.” 



















































Universal Reduces 
Process Royalty Rates 


Universal Oil Products Company, ef- 
fective November 1, 1944, made the 
third reduction of royalty rates in its 
history. The royalty rate for UOP 
thermal cracking now is 3 cents instead 
of the previous 5 cents per barrel, In 
1922, when the first UOP cracking unit 
was installed the royalty rate was fixed 
at 15 cents per barrel throughput and 
a yield of 21 percent'of gasoline was 























































































Stocks at Refineries, Terminals and in : 
Crude Pipe Lines Crude Oil 
Daily Refining Runs to Stills Production 
Capacity - Finish Daily 
Percent Gasoil and Un- Gasoil Average 
Potential | Percent Daily Operat- and Dist. | Residual | finished and Dist. | Residual Pro- 
DISTRICT Rate | Reporting) Average ing Gasoline*| Kerosine | Fuel Oil | Fuel Oil | Gasoline | Kerosine | Fuel Oil | Fuel Oil | duction Stocks 
East Coast, Texas Gulf, Louisiana 
Gulf, North Louisiana-Arkansas, 
and Inland Texas (Combined at 
a 1 ¢ * ) ERR 2,518 90.3 2,375 94.3 28,860 3,635 12,024 16,783 36,524 9,987 26,811 SGT 4c. | ee 
Appalachian District 1.............. 130 83.9 102 78.0 1,196 252 335 375 2,330 319 511 7 Serer 
Ap D hian District 2.............. 47 87.2 56 118.6 702 45 148 352 1,321 46 191 | a SES 
Indiana, Illinois, Kentucky... ....... 824 85.2 763 92.4 10,045 870 2,708 4,415 16,503 2,637 7,023 Seo... | ae 
Kansas, Missouri... ..... 418 80.2 373 86.8 5,533 475 1,458 1,856 6,896 778 2,334 SOO anes. | oom 
Rocky Mountain District 1.......... 13 17.0 12 90.4 147 12 30 124 61 10 Wi | Bl... ath ee 
Rocky Mountain District 2.......... 141 58.3 99 70.5 1,360 60 305 ~ 664 1,444 98 387 S001 sgh.. 
EER oak os Kawie'e 817 89.9 823 100.8 8,527 144 2,848 10,808 13,979 448 11,592 35,687 | ....- | 
Total U. 8. October 28, 1944......| 4,908 87.2 4,603 93.8 57,370 5,453 19,856 35,377 79,058 14,823 48,863 64,224 4,740 aaritt 
Total U. 8. September 30, 1944....} 4,908 87.2 | 4,775 NS SRC SRR SS ls 78,028 | 14,583 | 45,320| 64,226| ..... _ 223,38 
Total U. SuOctober 30, 1948.00. oc). cesee| we-- nS CE RR SRE FARES Bae 69,092 | 11,229 | 44,713 | 63,785 | ..... 247,219 




















- Includes natural gasoline blended at refineries. 





156 


+ Bureau of Mines, October 21, 1944. 


{Bureau of Mines, September 30, 1944, and October 30, 1943. 
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It’s bad air that does it. But you can step up 
production by putting a Coppus Blower on 


the job to keep the air moving — and keep 
the men cool. 


The kind of air a man works in has a lot 
to do with how much work he can turn out. 


nd the In confined places like shipholds or tanks 
signif. or drums or boilers...or wherever the 
air is stagnant or hot or full of fumes... 
a’ Coppus Blower is a must for getting 

first-class work out of the men, all the time. 


appens A Coppus Blower or Exhauster helps 
ut that avoid sickness and lassitude due to bad air 


which di a 2 
access -- - and improves morale, too. 


eae Portable and adaptable for special pur- ee 
an in- poses, Coppus Blowers and Exhausters will 
ees have dozens of uses around your plant. 
: cartel The “Blue Ribbon” (a blue painted band) 


™ de- is your assurance of quality performance 
ve Sys at lowest cost. 
rears it 


policy = BLUE RIBBON BLOWERS <— 


out of 
ijuction 


CABLE MANHOLE AND TANK VENTILATORS — BOILER MANHOLE BLOWERS AND EXHAUSTERS — HEAT KILLERS — 
SHIPHOLD VENTILATORS... DESIGNED FOR YOUR INDUSTRY — ENGINEERED FOR YOU 


MAIL THIS COUPON To Coppus Engineering Corp., 621 Park Avenue, Worcester, Mass. Sales offices in THOMAS’ 
REGISTER. Other “Blue Ribbon” Products in REFINERY CATALOG 


ee Se ca nee ce sete em comer eee omer oo me mene rea kee em Nm nem ti ene carom ean mt oe ome ees ee mee eee eee mr 


"PLEASE SEND ME INFORMATION 


% ‘a in tanks, tank cars, O on boiler repair jobs. po 
y drums, etc. =... 


l o in underground cable COGLING: 
manholes. motors, generators, 
fi : switchboards. 
‘ a) in aeroplane fusilages, : 
: wings, etc. (YD wires and sheets: 


ti} 
_D cn coke ovens. [[] general man cooling. 
$e on steam-heated rub- be . 
Be 8 ber processes. (L) around cracking stills, — 
itt ce 
BA . 
222,398 
BB ee 
vat a here any special ventilat- 
2472 problem you may have.) 
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Top production allows no “time out” for plugging or other 


mechanical cleaning of condensers, heat exchangers or other parts of 


the cooling water system. Yet operating with a slime-fouled system 


means loss of heat transfer with ever lowered efficiency. 


Wallace & Tiernan De-Sliming Processes answer both problems 


by destroying slime-forming organisms and algae in the cooling water 


and clearing out accumulations already in the system. Thus, through 


one economical process, equipment outage is eliminated and labor 


diverted from maintenance to production. 


Heat exchange equipment with the W&T De-Sliming Process is 


never “‘at the cleaners” and many plants report continued condenser 


performance above design rating. 


WRITE FOR TECHNICAL INFORMATION 
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guaranteed. By 1924, despite increg 
in yield and quality of products, 
royalty was lowered to 10 cents 
barrel. Ayain in 1938, the process 
still further improved, and the royg 
was cut to 5 cents per barrel. F 
1922 to 1944 the yield of gasoline 
been increased from 21 percent to 9 
60 percent on a comparable charging 
stock, services to licensees have em. 
panded, and the royalty rate reduced 
80 percent. 2 


Synthetic Fuel Plant 
Planned Near Pittsburgh __ 


Plans for construction of a research 
and development laboratory by the Bu 
reau of Mines at Bruceton, Pennsylvania | 
south of Pittsburgh, to carry on the p 
gram for demonstrating comme 
possibilities of producing fuels from cog) 
and oil shale were announced by Secra” 
tary of the Interior Harold L. Ickes: 
October 25. 

Ickes said that buildings comprising 
the large laboratory, to be the most. 
modern of its type in the world, should 
be ready for occupancy in a year. 

The laboratory, consisting of three 
large three-story buildings, a power 
house and several smaller service build 
ings on seven acres of land, will not en- 
gage in the demonstration of methods 
for commercial, production cf synthetic 
fuels but will work out the “kinks” in 
the various processes which are to be 
studied. 


B. C. Voshell Heads National 


Lubricating Grease Institute 

B. C. Voshell, Socony-Vacuum Oil 
Company, New York, was elected presi- ' 
dent of National Lubricating Grease In- 
stitute at a meeting at Chicago October 
25. He had been vice president, and is 
succeeded in that position by C. W. 
Georgi, Enterprise Oil Company, Buf- 
falo. G. W. Miller, Battenfeld Grease & 
Oil Company, North Tonawanda, New 
York, and E. V. Moncrieff, Swan-Finch 
Oil Company, New York, were reelected 
secretary and treasurer, respectively. 
The institute’s board of directors was 1n- 
creased from 12 to 18,-and 11 new di 
rectors were elected. 


Robinson Named.President 


American Gas Association | 
J. French Robinson was elected pres- 
dent of the American Gas Association 
at the annual business meeting in New 
York. No general meeting was held by 
the association because of travel condi- 
tions. ; 
Robinson became president of East 
Ohio Gas Company, Cleveland, four 
years ago, previously having been pres 
dent of Peoples Natural Gas Company, 
Pittsburgh, both companies being units 
of Consolidated Natural Gas Company. 
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| During the war he has been a member 
| of PIWC, and chairman of the natural 


gas and natural gasoline committee 0 
PAW, and has served on several com- 
mittees of WPB. 


Consulting Chemists Elect 


Albert P. Sachs President 
Albert P. Sachs of New York wa 
elected president of the Association of 
Consulting Chemists and Chemical Et 
gineers at the annual meeting in New 
York on October 24. Other officers ™* 
clude Henry M. Shields, partner % 
Bull and Roberts, New York, vice prest 
dent; Claude P. Davis, Schwarz 
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General Chemical “Ba A” Reagent Acids and Ammonia 


Quality in quantity shapes success...increases product potentialities. That's 


elected 
ctively why, wherever reagent grade mineral acids or ammonia in commercial 
was ifl- 

quantities are specified for industrial operations, General Chemical “B&A” 


high purity products are an outstanding choice nation-wide. 


chemicals slaw 1882. The experience of this 


d presi- eaiahiy Division with high quality chemicals embraces 
yciation to exacting A.C.S. specifications. Their quality and purity are the result of over 1,000 Purity products. 


in New 
held by 
condi- tion technique, combined with invaluable “know-how” gained during 


These rea gents from America’s foremost producer of mineral acids conform 
General Chemical’s progressive research and advanced reagent produc- © > 


of East almost half a century’s manufacture of basic chemicals for industry. 

1, four 

n presi- \ if : 

ympany, pPPeciry and rely’ on General Chemical “B&A” Reagent Acids and Ammonia 
g ts 
sa for your operations. Remember...their dependability has been “proved 


in production” by America’s leading manufacturers! 


sin Var ec 5 GENERAL- CHEMICAL COMPANY 


COMP, m ! 40 RECTOR STREET, NEW YORK 6, N. Y. 
" f us Y's Technical Service Offices: Atlanta + Baltimore + Boston + Bridgeport 
- i (Conn.) * Buffalo + Charlotte (N: C.) * Chicago » Cleveland * Denver 
| ; Detrott * Houston * Kansas City * Milwaukee + Minneapolis » New York 
Philadelphia + Pittsburgh * Providence (R. I.) * St. Louis ¢ Utica (N.Y.) 

Pacific Coast Technical Service Offices: 
Los Angeles + San Francisco * Seattle, Wenatchee and Yakima (Wash.) 

In Canada: The Nichols Chemical Co, Ltd.» Montreal + Toronto » Vancouver 


Po a ne ne ae ame aS Se a ee a ae ao ee ee 





PRODUCTS OF COMPLEX 


Welding Procedures 


Although Associated does 
not engage in volume produc- 
tion of welding elbows the 
above units (small part of the 
total) were fabricated in our 
shops... and thereby elimi- 
nated a potential stoppage. The 
related work called for 4-6 
chrome welding ells in 6" 8” 10” 
12” 14” sizes—something a bit 
beyond the average welding 


ells. In order to expedite the 
job we determined to proceed 
with the fabrication of the ells. 
Such welding requires more 
than ordinary torch work.Cor- 
rect procedures may be termed 
complex. Delay was avoided 
because of ability, equipment 
—and material on hand. Had 
this been your job you, too, 
would have been pleased. 


ASSOCIATED PIPING & ENGINEERING CO., Inc. 
2332 East 38th Street * Los Angeles 11, California 


* oratories, 





New York, secretary, 
Sam Tour, New York, treasurer. 

The meeting was held in the form: 
a symposium on liquid fuels, with Be 
jamin T, Brooks, Walter M. Fuchs 
Henry M. Shields as snennets, the'd 
cussion being led by Sachs. 


PAW Refining Directors — 
Named in Districts 1 and 4 


Carleton J. Everett, domestic prods 


coordinator for Standard Oil Compa 


of New Jersey in New York prior) 
joining PAW in June, 1943, as a refir 
analyst, has been named director, 
refining ‘for District 1. He. has be 


acting director since the resignation | as 


June of William Naden. 
Edward A. Markey, formerly 


- Continental Oil Company, who join 


PAW in June, 1943, as a member 
the facility and security staff of Dist 
4 and the following August succee# 
Robert N. Sears as assistant dire 


of refining, has been named director 


refining for District 4. 


Duller Assistant Chief 4 
Engineer for Continental — 


T. O. Duller has been appointed am 


sistant to M. E. Clawson, chief engine 
for Continental Oil Company at Po 


City. Duller joined the company at For 


Worth in 1925 as a draftsman, t 


ferred to the engineering ge: 


Ponca City in 1928, and was made chi 
designer in September, 1942. 


Harris Heads Arkansas 
Natural Gas Company 


D. W. Harris has been elected presi 
dent of Arkansas Natural Gas Compa 


with headquarters at Shreveport. He ft 
been its .vice president and genera 


manager since 1928. Its subsidiary com 


panies are Arkansas Fuel -Oil Compaiij 
Arkansas-Louisiana Gas Company af 
Arkansas Pipeline Company. 

Harris has held several executive posi 


tions with Cities Service Company af 


its subsidiaries in Denver, Bartlesvill 


and New York. He is a member of thé 


American Gas Association. 


> 
D. W. HARRIS 
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Robert E. Wilson and A. W. Peake 


Head Standard Oil Company (Indiana) 


Robert E. Wilson, president of Pan 
American Petroleum and Transport 
Company, is to become chairman of the 
board and chief executive officer of 
Standard Oil Company (Indiana) upon 
retirement January 1 of E. G. Seubert as 
president of the company. Seubert will 
remain as a director, and become chair- 
man of the executive committee. A. W. 
Peake will advance from vice president 
to president of Standard Oil Company 
(Indiana), and will be replaced as vice 
president by F. O. Prior, now president 
of Stanolind Oil & Gas Company. Prior 
will also be chairman of the board of 
Stanolind Oil & Gas Company, Stanolind 
Pipe Line Company and Stanolind Oil 
Purchasing Company, as Peake has 
been. E. F. Bullard, executive vice presi- 
dent, will become president of Stanolind 
Oil & Gas Company. Wilson also suc- 
ceeds Seubert as chairman of the board 
of Pan American Petroleum and Trans- 
port Company. 

The reorganization is designed to re- 
* lieve Seubert of the greater part of his 
executive responsibilities and retain the 
advantages of his long experience, an an- 
nouncement said. He has béen with the 
company 52 years, and has been its 
president 15 years. Starting in 1891 as a 
clerk, after 20 years he became auditor, 
advanced to director, secretary and 


treasurer in 1919, became vice president 
in 1920, president in 1927, and chief 
executive officer in 1929. 







Falls, Pennsylvania, and was graduated 
by the College of Wooster with magna 
cum laude in 1914 and Ph.B., and re- 





DR. ROBERT E. WILSON 





OF THE COMPLETE LINE... 


PYREX BROAD RED LINE 
For use in those "Aard to See” Place 





A. W. PEAKE 


ceived the degree of Sc.D. from that in- 
stitution in 1931. He received the degree 

Dr. Wilson was born in 1893, at Beaver 
of B.S. from Massachusetts Institute of 
Technology in 1916, following two years 
of advanced work in chemical engineer- 
ing and service as research associate in 
applied chemistry. After service in the 
Army’s chemical warfare division as cap- 
tain and major, he returned to MIT in 
























The. Pyrex Broad Red Line Gauge Glass is made just 
for that purpose—to make it easier for you to see the 
water line where visibility is poor. The broad red trans- 

rent line is magnified by the water column so that the 
fiquid level is clear and distinct. 

Made with machine drawn accuracy—that reduces 
breakage from installation strains; made from special 
resistant glass, they withstand solvent action of steam 
or hot water and sudden temperature changes and 
mechanical shock. They stand up under severe oper- 
ating conditions. 

Regardless of your requirements, you will be able to 
select the right Gauge Glass from the complete CornING 


LU RNING $ 


h 


“Pyrex” and “Cornina” are registered trade-marks and indicate manufacture by Corning Glass Works, Corning, N.Y. 


and. Pyrex Line. 

Bulletin 817 tells you more about these Gauge Glasses 
and the places they fill. Write for your copy to Industrial 
Sales Department, PR11, Corning Glass Works, Corn- 
ing, N. Y. 

Pyrex brand High Pressure—resistant to thermal shock and 
mechanical shock and attack of steam and hot water. Machine drawn 
accuracy. 

Pyrex brand Red Line—Same but with added visibility afforded 
by enameled red line. 

Prrex brand Broad Red Line—Same but with fused-in broad red 
line for extra visibility. : 
Cornine Standard—For moderate pressures. Long-lasting. Machine 
drawn accuracy 


LUCEX OUUDE HASSE 
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Pan American Clipper 


LUNKENHEIMER VALVES 


have established 


@ Woratle Service Kecord 


in tanks and jeeps, bombers and pursuit planés, ‘‘ducks’’ and landing craft, sub- 
marines and Liberty cargo Ships . . . in the busy industries which turn out 
America’s vast armaments . . . in giant refineries, synthetic rubber units, chemi- 
cal and power plants . . . on every front LUNKENHEIMER VALVES are performing 
a vital indispensable service. 








Highest grade materials, simplicity of design, rugged durability, super-accurate 
machining of every part—these are qualities which have made LUNKENHEIMER 
VALVES a leading choice of American industry for more than three quarters of 
a century. 









In addition to superior workmanship which comes 
of long-accumulated experience, rigid tests at every 
step in the manufacturing process assure dependable 
performance and low-cost maintenance in these 
Longer-Life Valves. 
















Your LUNKENHEIMER Distributor is always ready to 
help you with problems of maintenance, repair, and 
operation. His complete facilities are at your service. 







Locomotives 


Ducks, Trucks, L.S.T. Craft 
(Photo U.S. Signal Corps) 





High Pressure Steam and-Power 


pr owe 








1919 as director of the research labora- 
tory of applied chemistry, later being 
named associate professor of chemical 
engineering. He joined Standard Ojl 
Company (Indiana) in 1922 as assistant 
director of research, and successively be- 
came assistant to the vice president and 
head of the development and patent de- 
partment, director, and vice. president, 
He became vice chairman of Pan Ameri- 
cam Petroleum and Transport Company 
in 1935, and its president in 1937. In 1949 
he accepted part-time appointment as 
head of the petroleum section of the 
council of national defense. He is a mem- 
ber of the American Chemical Society, 
American Institute of Chemical Engi- 
neers, Society of Automotive Engineers, 
and others. In 1939 he received the 
Chemical Industry Medal. 

Peake started in the petroleum indus- 
try in California as a roustabout, follow- 
ing graduation from Leland Stanford 
University’s school of mining and ge- 
ology. He has been with the Standard 
Oil Company (Indiana) group since 
joining Midwest Refining Company as 
field superintendent at Casper, Wyo- 
ming, in 1916. In 1928 he went to Dixie 
Oil Company at Shreveport, Louisiana, 
as vice president and director, and later 
president. In 1930 he went to Chicago 
as vice president and director of the 
crude-oil-production department, and, as 
such, executive of the Stanolind group 
of companies. 


Hughes Research Chief 
For Standard of Ohio 


Dr: Everett C. Hughes has been ap- 
pointed chief of the research division of 
the manufacturing department of The 
Standard Oil Company» (Ohio), suc- 
ceeding Dr. R. E. Burk, who has ac- 
cepted a position with E. I. duPont de 
Nemours Company 

Dr. Hughes received his B.A. from 
Carleton College in 1927 and his Ph.D. 
from Cornell University, where he was 
research assistant in chemistry and 
physics from 1928 to 1930. He has been 
associated with the company since 1930. 
He was chairman-elect of the Cleve- 
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The villain of this film 
threatens your plant, too! 


IRE, the saboteur, can destroy your plant — 
even though you've installed the most modern 
fire-fighting equipment! If your men don’t know 
how to operate it, or if they use the “right” equip- 
ment against the wrong fire, disaster can easily result. 
Believing that visual instruction is easiest un- 
derstood, longest remembered, Walter Kidde & 
Company have produced a color film with sound. 
It shows exactly what to do when fire strikes. It 


pictures the different classes of fire, shows how 
_to fight each of them. It’s fast-moving, grips the 
attention of its audience during the twenty min- 
utes of its run. 

We'd be glad to show this film to key men at 
your organization. There is no obligation what- 
ever for this service. Just drop a line today to 
the address below and we'll arrange a showing 
at your convenience. 


WALTER KIDDE & COMPANY, INC, 140 CEDAR STREET, NEW YORK 6, WY, 
November, 1944—-A Gulf Publishing Company Publication 167 
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DIVISION OF ELLIOTT COMPANY 
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A delay of only a second or two 
at each tube, can mount up to 
hours lost in cleaning a tubular 
unit. Roto Tube Cleaners, with 
operating air valve on the motor, 
enable the operator to control the 
equipment by himself. By elimi- 
nating delays due to signalling 
a helper at some remote point, 
valuable seconds are saved on 
every une of the hundreds of 
tubes cleaned, often saving hours 


on the entire job. Investigate the 


advantages which Roto Tube 


Cleaners offer. Write. 








land branch of the American Chemica] 
Society in 1939 and counselor of the 
same organization from 1939 to 1942. 

He has been active during the war on 
a subcommittee to the technical advisory 
committee of the Petroleum Industry 
War Council. 

Dr. Hughes has been granted num- 
erous patents on sweetening of gasoline, 
catalytic reforming, lube oil additives, 
and manufacture of paper cans. 

Dr. Burke, who in addition to his 
work with Standard Oil Company 
(Ohio), has been professor of chemistry 
at Western Reserve University; has been 
named special asistant to the plastics 
chemical director at E. I. qu Pont de 
Nemours and Company. He is chairman 
of the committee on catalysis of the 
National Research Council, and vice 
chairman of the Division of Petroleum 
Chemistry of the American Chemical 
Society. 


Danner and Cragin Join 
Houdry Process Corporation 


Arthur V. Danner and Robert B. 
Cragin havs been elected vice presidents 
and members of the board of directors 
of Houdry Process Corporation, Wil- 
mington, Delaware. Danner also was 
made a member of the executive com- 
mittee. Cragin will be in charge of sales 
engineering and serve as technical ad- 
visor. 

Danner has for seven years been a 
patent attorney for Socony-Vacuum Oil 
Company and since the war has been 
on loan to the Petroleum Administra- 
tion for War where he served as chief 
of the process section of the refining 
division. His previous experience was 
in the chemical industry and as an ex- 
aminer in the patent office. He has a 
degree in law from New York Univer- 
sity, and a bachelor’s degree in chem- 
istry obtained by studies started at 
University of Indiana and completed at 
George Washington University. 

* Cragin has been director of petroleum 
research for The M. W. Kellogg Com- 
pany, and later sales engineer. For the 
past three years he has been assistant 















ARTHUR V. DANNER 


Petroleum Refiner—V ol. 23, No. U 












No 









WHEN TO OMIT INTERCOOLERS? 


















lum- 
line, 
ives, 

his 
any 
istry 
been 
stics 
t de 
man 

the 

vice 
eum 
1ical 
on 
= 
ents ‘ 
tors 
Wil- Worthington Model OXP. 
was 600 hp., compound 2-stage, 
om- opposed, steam-driven com 
ales pressor, as instalJed with- 

ad- out intercooler in refinery 

service. 
na 
Oil . 
een 
tra- 
hief 
ing 
was 
ex- 
Sa 
yer- 
em- cena are two reasons why it is frequent- at temperatures safely above the saturation 
at ° . + e Md e . * . . 
| at ly desirable to omit intercoolers on two- point, precipitation may be injurious or 
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; : A : Analysis of problems such as this i r 
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3 the daily work of Worthington engineers and 
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forms the subject matter of “Plain Talks”, a 


The first is the relatively smaller rise in tem- continuing series. : 


perature during compression of hydrocarbon 


gases with a low “N” value. Backed by the most thorough knowledge of 


gas compression in the industry, Worthington 


The second is the relatively lower condensa- engineers are best able to advise you on your 
tion, temperature of such gases with increased next compressor installation. Worthington 
pressure developed within the compressor Pump and Machinery Corporation, Buffalo 
cylinders. If these gases are not maintained Compressor Division, Buffalo, N. Y. mm 
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PREVENT 


Cutt: Seale ire 


FROM CLOGGING 
STEAM EQUIPMENT 


YAR WAY 
STRAINERS 


“The Screen’s the Thing” 


@ A High Grade Monel Woven 
Wire Basket with mesh fine 


enough to catch the dirt— 
yet ample free area for pass- 
age of clean condensate, oil 
and other fluids. 


* Body Cadmium Plated In- 


Against Corrosion. 

®@ Readily Removed Steel Blow- 
Off Bushing. 

@ Bushing Automatically 
Aligns Screen. 

@ Thousands in Use — Sold a 


sures up to 600 Fi 


See Your Supply House or write for Bulletin S-200 


YARNALL-WARING COMPANY 


128 MERMAID AVENUE 


PHILADELPHIA 18, PA. 


WAY STRAINERS 


> 


ROBERT B. CRAGIN 


director of the refining division of PAW, 
where he was closely associated with the 
aviation-gasoline program. He is a 
chemistry graduate from Princeton 
University. 


Bedford Executive Vice 


President of Jersey Company 


A. Clarke Bedford has been elected) 
executive vice president of Standard Oif 
Company of New Jersey. As vice presi- 
dent he has been in charge of sales of 
the company for the past two years. 


Bedford began his business careef 
with the company in 1913, following} 


graduation from Williams College. His@ 


experience has been in refining and pro-" 
duction as well as selling. During the) 
first world war he served as a captain 
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The Paloma Cycling Plant, California’s first, and one 
of the world’s most modern, with a capacity of 
50,000,000 cubic feet of overhead flash vapors, went 
on stream June 10th, at the Paloma Field. Owned 
by six companies and serving a unitized area of 
2,800 acres, it takes condensate gas from the Paloma 
sand section at 2,200 to 3,000 p.s.i., removes and 
debutanizes the condensate, and returns the dry gas 
to the sand at 4,300 p.s.i. 3 


Six Clark 600 H.P. “Angles” provide for 4-stages 
of gas re-compression. These stages are split over 
the entire group of units, so that if gone goes down, 
the services are reduced proportionately. Operation 
of the plant has been made as automatic as possible, 
to increase safety and efficiency. 


CLARK Super-2-Cycle “Angles” were the pioneers 
in recycling and have continued to be the industry's 
first choice for this service. The wide experience and 
knowledge of Clark engineers in this important field, 
are at your call. 


CLARK BROS. CO., INC... OLEAN, N. Y., U.S.A. 


Export Offices: 30 Rockefeller Plaza, New York. Domestic Sales 
Offices and Warehouses: Tulsa, Okla.; Houston, Tex.; Chicago, 
. Ol. (122 S. Michigan Av.) ; Boston, Mass. (Park Square Bldg.) ; 


et" “Huntington Park, Calif. (5715  Bicket St.) Foreign Offices: 


London, England; Avda Roque Saenz Pena, &32, Buenos Aires. 
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Directors to Consider 
API Annual Meeting 


One of the questions to be considered 
by directors of the American Petroleum 
Institute in Washington December 7 
will be the possibilities and dates for 
the deferred 1944 annual meeting, which 
was designated the silver anniversary 
meeting. 

The meeting of directors. will be held 
following a session of the Petroleum 
Industry War Council, also in Washing- 
ton. 

When the annual meeting was post- 

oned in September, having been set 
or November, there were expressions 
that it might be held in the spring of 
next year. 


California Association Meet 
Reviews Natural Gasoline 


C. E. Webber, chief of the natural- 
gasoline section of Petroleum Admin- 
istration for War, speaking before the 
California Natural Gasoline Association 
at Los Angeles on October 13, re- 
viewed. growth of the industry in that 
state and pointed to further increases 
needed and contemplated. 

California production of natural gaso- 
line and*allied products has been in- 
creased to 52,000 barrels daily from the 
prewar figure of 41,000 barrels, Webber 
pointed out. This increase, however, will 
not meet the accelerated demand of the 





Pacific war. Throughout the country, 
the natural-gasoline industry is spend- 
ing $30,000,000-on building or expanding 
30 major plants. 

The technical program included: 
“Catalytic Processes Utilizing Paraffinic 
Hydrocarbons,” by Dr. H. H. Wenzeke, 
Universal Oil Products Company, Chi- 
cago; “Butane Dehydration by the 
Houdry Process,” by R. C. Lassiat, 


Catalytic Development Corporation, and 
F. D. Patker, Bechtel-McCone Corpora. 
tion; “A Rapid Test for Isobutane (+) 
Fractions in -Gasses,” by W. M. Schau- 
felberger and M. Liljenstein, Cali. 
fornia Research Corporation, and “De. 
tection of Reservoir Gas Movement in 
Pressure Control,” by H. Van Wingen 
and E. P. Valby, Richfield Oil Corpora. 


tion. 


Davies and Ickes Block Action by 
PIWC in Opposing Oil Agreement 


Attack upon the Anglo-American oil 
agreement marked the October session 
of the Petroleum Industry War Council, 
paving the way for further studies of 
the document by the national oil policy 
committee with a view to making “con- 
structive suggestions” for its clarifica- 
tion and improvement. 

The discussion was touched off by a 
resolution condemning the agreement 
introduced by George A. Hill, Jr., of 
Houston Oil Company and supported by 
Ralph T. Zook, president of the Inde- 
pendent Petroleum Association of Amer- 
ica and other minority members of the 
national: oil policy committee, following 
three days of consideration of the mat- 


‘ ter prior to the meeting. But the council 


heeded a plea by Deputy Administrator 
Ralph K. Davies not to do anything 
which would imperil the ciose relations 


existing between the government and 
the industry. 

During the committee’s meetings, both 
Davies and Charles Rayner, petroleum 
adviser to the State Department, met 
with the oil men in an effort to head off 
anything which might lead to a split be- 
tween the council and PAW. 

From one source came a'story, denied 
in all official quarters, that members of 
the committee had conferred with Ad- 
ministrator Harold L. Ickes on the pro- 
jected resolution in a stormy session in 
which the administrator was said to 
have challenged the council’s authority 
to go into postwar matters and threat- 
ened to dissolve the organization if the 
resolution was brought up. 

A way out of the situation was opened 
by Ickes in a letter to PIWC Chairman 
William R. Boyd, in which he said “I 
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Speakers Luncheon in Connection with Nineteenth Annual Meeting of California Natural Gasoline Association, Biltmore Hotel, Los 
Angeles, October 13, 1944: Outside of table, left to right: Harry Ransford, Signal Oil Company; Richard Sneddon, Petroleum World; J. E. 





Sherborne, Union Oil Company; W. C. Dayhuff, California Research Corporation; H. R. Linhoff, Richfield Oil Corporation; G. M. Liljenstein, 
California Research Corporation; E. P. Valby, Richfield Oil Corporation; Wm. F. Lowe, Natural Gasoline Association of America; R. R. 
Crippen, The Texas Company; W. W. Robinson, Jr., The Texas Company; R. C. Lassiat, Catalytic Development Corporation; P, S. Magruder, 
Generai Petroleum Corporation; Geo. L. Tyler, California Natural Gasoline Association; R. D. Gibbs, Union Oil Company; Chas. E. Webber, 
Petroleum Administration for War; C. D. Gard, Union Oil Company; R. E. Miller, Hanlon-Buchanan, Inc., M. L. Arnold, Richfield Oil Cor- 
poration; R. W. Heath, Signal Oil & Gas Company; Chas. L. Thomas, Universal Oil Products Company; R. E. Beckley, Standard Oil 
Company; Kenyon L. Reynolds, Petroleum Administration for War; F. D. Parker, Bechtel-McCone Corporation; G. C. McLaren, Standard 
Oil Company; W. M. Schaufelberger, California Research Corporation; 8S. F. Magor, Superior Oil Company; J. H. Kunkel, Petroleum En- 
gineer; Walter Monroe, California Oil World; A. K. Hegeman, Clark Bros. Compary; P. E. Fluor, Fluor’Corporation. Inside of table, left 
to right, around: R. W. Garman, Petroleum Administration for War; Clyde Peter, Belridge Oil Company; C. L. Hutchings, Tide Water Ass0- 
ciated Oil Company; Randal Maass, General Petroleum Corporation; R. E. Foss, Barnsdall Oil Company; I. B. Funk; J. A. Campbell, 
J. A. Campbell Company; J. B. Taylor, Signal Oil & Gas Company; H. M. Paulsen, Norwalk Company; D. M. Wolfe, Standard Oil Com- 
pany; W. L. Rifenberick, Industrial Engineers, Inc.; W. A. Kirk, California Southern Oil Company; H. W. Parmelee, Del Valle Gasoline 
Company; H. P. Saueressig, Southern California Gas Company; H. A. Dresser, Fluor Corporation; H. E. Moulton, Cansler-Canfield-Midway 
Oil Company; J. 8. Fluor, Fluor Corporation; M. L. Fort, Pacific Lighting Corporation; R. 8. Tulin, Shell Oil Company; F. J. Colton, Tide 
Water Associated Oil Company. 
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Having Floor bouble ? 
LOOK WHAT “NATIONAL” CARBON BRICK FLOORING 
CAN DO FOR YOU! 
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FouNDRIES, glass works, chemical and processing 


a Zee plants, steel mills! These are a few of the places where 
id “I Ce Fr industrial flooring may fail from reaction to acids, sol- 
? vents, alkalies, and other severe conditions. 
“National” carbon brick floors, set with “National” 
carbonaceous cements, are solving such difficult floor 
problems for more and more manufacturers. For “Na- 
tional” carbon brick is resistant to practically all acids 
(notably hydrofluoric), alkalies and other corrosive 
chemicals. It is not wet by molten metals or glass, pre- 
venting sticking. And its negligible coefficient of 
expansion eliminates spalling and cracking under 
extreme thermal shock. 
Carbon’s no-static property helps to add protection 
from fire and explosion. It is light in weight. It has a 
non-slippery surface. Its strength assures long life under 
heavy duty. 
No other practical floor material provides all these 
advantages. : 


The Chief Engineer* of a nationally known glass 
manufacturing company states: “The [“National’’] 
carbon brick flooring in use in our plant is giving ex- 
cellent service under severe conditions where no other 
type of flooring previously used proved satisfactory.” 


*Name on request. 


Keep your eye on the infantry ...the Doughboy does it! 





NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide and Carbon Corporation 


General Offices: 30 East 42nd Street, New York 17, N. Y. 
Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
The word “National” is a reg- New York, Pittsburgh, San Francisco 


istered trade-mark of National 
Carbon Company, Inc. 
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For Purging — 
For Blanketing — 
For Processing — 


Specify the Kemp Inert Gas Producer where processing condi- 
tions or requirements call for inert or protective atmospheres. 


Kemp Inert Gas Generators are available in capacities ranging 
from 1000 to 100,000 cubic feet per hour, may be furnished for 
semi-automatic or automatic operation. Safety features include 
electric ignition, safety pilot, soft heads, fire checks, and auto- 
matic shutdown in the event of 

(a) burner outage 


(b) cooling water failure, or 
(c) fuel gas supply failure. 


The inert atmosphere is delivered at a temperature of not more 
than 15°F. above the inlet temperature of cooling water with a 
corresponding dewpoint. When dryer gases are required, low 
dewpoints may be obtained by selection of suitable auxiliary 
drying equipment. 


Write for engineering data, recommendations, and quotations. 


Ask for Bulletin 901.3 


OTHER KEMP PRODUCTS 
Adsorptive Dryers for Air and Gas 





Address Atmos-Gas Generators for Special Atmospheres 
The C. M. Kemp = The Industrial Carburetor for premixing gases 
Mfg. Co. Immersion Heaters 


405 panes a St.. Submerged Combustion Burners 
Marviond . A complete line of Industrial Burners, and Fire Checks 




















understand that the PIWC and certain 
of its committees desire to register ob- 
jection to the recently negotiated Anglo- 
American oil agreement. 

“If the Council or any of its commit- 
tees do so desire to record with me 
such views on the subject, I request 
that when they make known their ob- 
jections, they likewise make known in 
specific language exactly how, in their 
view, the existing document might be 
revised so as to remove the points of 
objection cited. This would be in the in- 
terest of the creative and hebpful ap- 
proach, as opposed to a purely destruc- 
tive one.” 

While a majority of the committee 
were receptive to this approach, several 
members sought an immediate show- 
down, and took their resolution into the 
meeting, where J. Howard Pew, presi- 
dent of Sun Oil Company, and others 
delivered attacks on the agreement. The 
resolution was defeated by a vote of 22 
to 11, but with the definite understand- 
ing that the action was not to be con- 
strued as favoring the treaty nor as 
restricting the right of any member to 
carry the matter to the Senate Foreign 
Relations Committee, which is planning 
to hold hearings on it next month. 

Because of conflicting stories circulat- 
ing in Washington, Davies, after the 
council meeting, pointed out that when 
the agreement was in process of negotia- 
tion, PAW officials made arrangements 
to defer its application until the industry 
could make its views known. 

“Not knowing what form it would 
take, we put in that assurance that the 
industry and the public would have an 
opportunity to react,” Davies said. “And 
we went one step further; when Presi- 
dent Roosevelt decided to send it to the 
Senate, we hoped for Senate committee 
hearings and I went to Senator Maloney 
and told him we would request that he 
call industry representatives. 

“All the way through, there has been 
a disposition to follow the recommenda- 
tions of oil industry interests and to get 
their reaction. What we are trying to do 
is to get that industry expression in some 
coherent form and in some constructive 
form.” 

The deputy administrator suggested 
that no matter how the agreement was 
written, its language would be suscepti- 
ble of differing interpretations, but he 
emphasized that neither he nor PAW’s 
legal staff had viewed -its provisions as 
setting up federal control of the industry. 

If the industry will make specific rec- 
ommendations for changes in the agree- 


/ ment with which PAW can go along, he 


promised, they will be taken up with the 
State Department. 

Davies denied that Ickes had threat- 
ened to dissolve the council if it went 
through with a resolution of the agree- 
ment, explaining that he had talked with 
the committee during its deliberations, 
urging that it develop recommendations 
for changes to go with any réport it 
made on the pact. : 

At the same time, he said,.he pointed 
to the cordial relations which have ex’ 
isted between PAW and PIWC and 
argued that any eondemnation of the 
agreement at this particular time, at the 
height of the political campaign, coul 
besinterpreted by Ickes°only as a per- 
sonal affront, in the*face of which, while 
there still would be a council, its rela- 
tions with the administrator could not 
help but suffer. 

Ickes himself, Davies said, never em 
tered into the picture beyond sending 
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his letter urging that constructive sug- 
gestions be submitted. The adminis- 
trator did not meet with the committee 
and did not talk with any members. until 
he went into the conference room to ad- 
dress the council. 

Pew’s attack on the agreement was 
based on the charge that its language is 
so “vague and ambiguous” that it is 
without positive meaning or, alterna- 
tively, a blank check “which would give 
to the federal government unlimited and 
unspecified powers of the greatest scope 
over every activity of our industry.” 

His own conclusion, he told the coun- 
cil, was that “this is a deliberate attempt 
to place the American petroleum indus- 
try under the bureaucratic control of 
the federal government,” which could be 
achieved only through embroiling the 
domestic oil industry in a vicious cartel 
system, halting its progress and detri- 
mental to the welfare of all. 

‘Despite vague, ambiguous and dou- 
ble-talking terms, it is clear to anyone 
who can read the English language that 
the commission, which the agreement 
creates, would have authority to propose 
undertakings for the control of prices 
and the allocation of production and 
marketing quotas,” he asserted. “This 
agreement sets forth objectives which 
can be achieved only through production 
control, or control of marketing, or con- 
trol of prices, or all of these, and I chal- 
lenge anyone to dispute this assertion.” 


Cartelized or Free 

Pointing out that for more than 30 
years the industry has grown great by 
shunning all cartel practices and by en- 
gaging in spirited competition, Pew 
warned that the country cannot be 
cartelized in its foreign trade and free 
in its domestic enterprise, and “once we 
start to regiment through allocations, 
price fixing and production controls, our 
activities in the foreign field, we of ne- 
cessity will have forced upon us by the 
government restrictive measures upon 
operations that fall wholly within the do- 
mestic field.” 

There can be no distinction between 
so-called “private” cartels and cartels 
under government control, he contended. 

Some attention should be given, Pew 
suggested, to the question where the 
agreement originated and why. It did 
not originate in the industry, which has 
expressed opposition to it, he said; it did 
not originate in Congress, which has 
often gone on record as opposed to cartel 
and monopoly agreements, and the De- 
partment of Justice has disavowed re- 
sponsibility. 

Whether it originated in the Depart- 
ment of State is not clear, he said, but 
at all events, we do have a right to 
know where this scheme originated and 
the purposes for which it was formu- 
lated. Likewise we have a right to know 
What relationship, if any, exists between 
the Anglo-American petroleum agree- 
ment and the Bretton: Woods monetary 
agreement, the Dumbarton Oaks under- 
standing and the dozen and one other 
commodity agreements which are in the 
Process of being negotiated on the pre- 
text of promoting foreign trade in the 
Postwar years. 

‘The oil cartel agreement is the first 
of a long series of similar cartels which 
the economic planners are preparing to 
ram down the throats of the American 
People. Because oil is the first of these 
agreements, and because we have had 
the opportunity of familiarizing our- 
selves with all of its implications, it 
€comes our solemn duty, as American 





































Machines Shek "hit Out 


Precision-Made 
Wire Cloth 








NEWARK 








fe-ACCURACY 





I WOVEN WIRE is to be used for screening there’s every 
reason to insist upon accurately made cloth. If ‘cloth is not 
precise in its mesh or space, of what use is it as screening 
medium? 

NEWARK FOR ACCURACY is not an empty phrase. From 
the machines in our modern factory, comes wire cloth that 
cannot be surpassed for its accuracy in every detail — wire, 
gauge, mesh, space, crimping. 

Quality is evident throughout the entire range of NEWARK 
Wire Cloth. 


NEWARK WIRE CLOTH COMPANY 


334 VERONA AVENUE NEWARK 4, N. J. 
10-WWC-4 
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© Even in a Butadiene plant fire is brought under control, 
instantly and automatically, when H:0, in the form of 
“Automatic” FIRE-FOG, goes into action. 

: There’s no mystery about FIRE-FOG’s ability to control 
and quench fires. It is the result of years of research in the 
use of fire’s most relentless enemy—water. Many a plant 
producing critical war materials well knows that this mist- 
fine spray does a thorough job of fire protection. Oil and 
other flammable liquid fires are quenched in a matter of 
seconds. This is how FIRE-FOG acts: 

(1) A blanket of FIRE-FOG, pre-directed at fire-hazard 
points, beats down the flames and cools the fire zone; 

(2) The FIRE-FOG isolates the fire from surrounding 
areas; 

(3) The continuous deluge of FIRE-FOG quickly controls 
the fire and almost instantly the danger is eliminated. 


Where fire is possible as the result of ignition of vapors caused by 
leake or breaks in petroleum processing and storage equipments, an 
**‘Automatic”™’ FIRE-FOCG inatallation provides the protection needed. 
Write for complete information — we'll see that you get it promptly, 


“Automatic”? manufactures and 
} installs a complete line of fire pro- 
tection devices and systems for all 
types of fire hazards. 


AUTOMATIC” SPRINKLER CORPORATION 
OF AMERICA ~ YOUNGSTOWN, OHIO 


* * * OFFICES IN 31 CITIES * * * 





























citizens, to state our objections clearly 
and fully so that the Senate of the 
United States, as well as the American 
people, shall have a full understanding 
as to what is comprehended.” 

Much has been said, Pew concluded, 
to the effect that whether we like it or 
not, other nations are so wedded to the 
cartel system that we must accept that 


method of doing business in the foreign 


field. 

“We do not have to do anything of 
the sort,” he declared. “So great will be 
our economic strength after this war 
that the United States will not have to 
submit in foreign trade to the dictator. 
ship of any nation. No international car. 
tel arrangement can be made fully ef. 
fective without the participation and the 
cooperation of this country and its na- 
tionals. 

“Instead of supinely capitulating to 
the reactionary, backward cartel system, 
our government should exert leadership 
for the elimination of carteis and demand 
that American business should be free~ 
free to engage in world trade without 
being forced to submit to cartel restri¢- 
tions.” 


Petroleum Economics 


The monthly report of the committee 
on petroleum economics was confined to 
a resume of five studies which have 
been made on the probable postwar de- 
mand for petroleum. The committee de- 
veloped no conclusions, but contented 
itself with tabulating the estimates of 
the several writers. 

At the pre-council meeting of the 
committee on production, John R. Me 
Williams, PAW director of production, 
submitting his first report, pointed out 
that outstanding features of the situa- 
tion are that crude oil production is at an 
all-time high, the trend of the crude-oil 
stocks curve, which has been generally 
downward for some time, appears to 
have been arrested. 

McWilliams also reported the result of 
revision of estimates of maximum effi- 
cient rates of crude oil production based 
on development of recently discovered 
important new reserves. 

He reported that the revised estimates 
place the maximum efficient rate for the 
United States at 4,620,000 barrels daily 
for the current quarter, 4,610,000 barrels 
for the first quarter of 1945, 4,600,000 
barrels for the second quarter, 4,585,000 
barrels for the third quarter and 4,570, 
000 barrels for the fourth quarter, these 
figures being approximately 85,000 bar- 
rels daily higher than the previous cal- 
culations, but to be considered only as 
preliminary pending the completion of a 
field-by-field survey now being con- 
ducted. 


Large Refinery Projects 
Planned With War Ending 


Relaxation of restrictions on materials 
as victory progresses will embark the 
oil industry of the United States on 4 
program of refinery construction 4 
home and abroad expected to cost 
$352,000,000, it has been disclosed by 4 
survey conducted by Petroleum Ad- 
ministration for War. Plans reve 
call for spending $176,789,385 on domes 
tic ‘plants and $176,155,000 on_foreig# 
construction, not including rebuilding 
or rehabilitation of facilities in areas 
occupied by the enemy, é 

PAW urged that the War Productio# 
Board give immediate authorization for 
the proposed construction which i 
cludes five new refineries abroad, $14; 
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New Cold Room Construction 
Keeps Out Heat and Moisture 


Armstrong’s New Low-Temperature Insulation Method Provides Permanent Efficiency 


Priming Coat of Armstrong's Asphaltic Paint seals 2 
the walls of the cold room before insulation is erected. - 


Inner Layers of Armstrong’s Corkboard keep 4 
heat out of room with maximum insulating efficiency. 


RMSTRONG’S new low- 
temperature insulation con- 
struction combines corkboard 
and Foamglas to take full ad- 
vantage of the best properties of 
both materials. 
Armstrong’s Corkboard, a cel- 
lular insulation, has exceptionally 


* Reg. U. 


ie 


Bes Pee 
ee 


low thermal conductivity and 
provides high operating  effi- 
ciency. Foamglas is glass in 
cellular form. It’s an insulation 
that’s absolutely moistureproof, 
vaporproof, and fireproof—mak- 
ing a lasting seal. Together, 
these materials assure perma- 


~ ela 


Outer Shell of Foamglas* provides insulation plus 
* a positive, permanent, moisture and vaper barrier. 


Finish either in Armstrong's Asphalt Plastic or 
* portland cement plaster, according to specifications. 


nently high insulating efficiency. 

FOR COMPLETE INFOR- 
MATION about this construc- 
tion—including enginescring 
drawings and erection specifica- 
tions—write to Armstrong Cork 
Co., Building Materials Div., 
7511 Concord St., Lancaster, Pa. 


8S. Pat. Off. Product Mfg. by Pittsburgh Corning Corp. 


Mineral Wool Board Foamglas* 


Co#k Covering 


AVIA HON ITIAL Ie SERIAL LAA» 
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CLEANERS 


The possibility of stalling your tube cleaner motor 
when cleaning refinery tubes in which deposits of uneven 
thickness are found is minimized when a Wilson EP Series Air 
Motor is used. Its extra power and high torque permit it to 
operate efficiently where other motors won't go. This feature 
means time, labor, money and materials saved in tube-cleaning. 


The reason for this extra power lies in the special valve design 
of the EP Motor. Full use of air with minimum back pressure, 
leakage and friction, together with its six-blade light-blade 
construction provide the smooth flow of high power to prevent 


stalling. 


The EP Series Refinery Motor in the photograph above is 
shown with a Type F cutter-head for removing a large variety 
of tube deposits. 


Thomas C. Wilson, Inc. maintains a large research staff which. 
has developed many tube cleaners and accessories for removal 
of every type of deposit. A bulletin describing the complete 
Wilson line will be sent on request. 


MODERN 
TUBE-CLEANERS 
FOR THE PROBLEMS 
OF TODAY 


THOMAS C. WILSON Inc. 


21-11 44th AVENUE, LONG ISLAND CITY 1, NEW YORK 


















000,000; and additional facilities $30, 
155,000. Domestic projects listed are: 
Catalytic cracking, $90,775,000; lubes, 
$42,869,928; greases, $3,524,170; waxes, 
$2,627,000; crude topping, thermal crack. 
ing and coking, $10,612,875; solvents 
and specialties, $2,075,000; alkylation, iso. 
merization and polymerization, $7,348. 
000; asphalt, $1,765,000; sulfuric acid, 
$1,570,000; treating, $500,000; utilities, 
services, etc., $9,272,412; research and 
development, $3,850,000. 


Government Catalogs Plants 
To Be Leased or Sold 


Defense Plant Corporation in prep. 
aration for postwar disposal of plants 
and facilities financed og Reconstruc. 
tion Finance Corporation, has issued a 
150-page catalog of plants and sites to 
be sold. Included are 60 oil-refining and 
synthetic-rubber plants, three pipe lines, 
and a number of grain-alcohol plants, 
It was announced that negotiations for 
purchase or lease of the properties will 
be entered into, subject to contingencies 
of present contracts and the time the 
plants will continue in war use. 

Secretary of Commerce Jesse H. Jones 
explained that issue of the catalog at 
this time is to give those interested 
advance information as to size, char- 
acter and location of plants so that when 
any of them are declared surplus and 
no longer needed in the war effort, they 
can be converted to civilian production 
with all possible speed. 

In the case of oil-refining plants, the 
listings indicate that in the majority of 
instances the facilities to be disposed of 
are additions to existing plants for the 
manufacture of aviation gasoline, and 
as such would be of value only to those 
now operating them. 


Jet Planes Use Either 
Gasoline or Kerosine Fuel 


Jet plane turbines operate satisfac- 
torily with either kerosine or gasoline, 
according to the General Electric Com- 
pany engineers who are making the gas 
turbines for the American version of the 
revolutionary-type aircraft that has been 
used by the British against German fo- 
bot bombs. These propellerless craft can 
take off almost from scratch without a 
warm-up period, and is described as 4 
single-seater, high-altitude fighter. 

When the jet plane is in flight,” a re 
lease by the company states, “no visible 
flames come out of the exhaust. And be- 
cause continuous ignition is not required, 
radio interference and high-altitude ig- 
nition problerns are eliminated. 

“The turbine is a compact, self 
contained unit which has only one mov 
ing part. Air is taken into the turbine, 
compressed, and passed into. chambers 
where its temperature is increased by 
the combustion of fuel, creating hot 
gases which are discharged through 4 
tailpipe nozzle. ; 

“Forward thrust of the plane is dt 
veloped as the reaction to this_high- 
velocity discharge in accordance with the 
physical law that for every action there 
is an equal and opposite reaction. 
common example of:this principie 1s tt 
rotary lawn sprinkler, which is rotat 
in one direction by jets of water direct 
in the opposite direction. : 

“Because this thrust power is Pf& 
duced directly without requiring gearing 
or a propeller, vibration is minimize 
and reduced weight per horsepower * 
made possible.” 
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‘Graham builds them 
big! Ten, twenty, 
thirty, fifty thousand 
square foot condensers 
are all made to order 


in our Oswego works. 
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AWARDED THE MARITIME "M" PENNANT AND VICTORY FLEET FLAG APRIL 8,. 1944. 


GRAHAM MANUFACTURING CO | 


415 LEXINGTON AVENUE © NEW YORK 17, N. Y. 
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Compiled by HEINZ HEINEMANN 


‘DIGEST OF UNITED STATES PATENTS} 


On Hydrogenation and Halogenation 





U.S.P. 2,321,551. Catalytic Hydrogena- 
tion and Dehydrogenation. D. J. 
Loder to E. I. DuPont de Nemours 
& Company. 

A method is employed which involves 
subjecting benzol and cyclohexanol or 
cyclohexanone or both to a catalytic 
hydrogenation step, separating phenol 
and cyclohexane from the resulting 
product (by distillation), producing 
cyclohexanol or cyclohexanone or both 
by oxidation of the cyclohexane and 
recycling the cyclohexanol to the first 
step. 


U.S.P. 2,321,841. Refining Hydrocar- 
bons. V. Mekler and J. H. Curtis to 
The Lumnus Company. 


Heavy hydrocarbons are cracked to 
effect viscosity breaking and immedi- 
ately thereafter subjected to  non- 
destructive hydrogenation in the pres- 
ence of hydrogenation catalysts, so that 
the heavy unsaturated products of the 
cracking reaction are converted into 
saturated products and their polymeri- 
zation to tar-like products is substan- 
tially prevented. The hydrocarbons are 
then fractionated to obtain an additional 
cracking stock for conversion into gaso- 
line and a fraction boiling within the 
gasoline boiling range. 


U.S.P. 2,322,095. Catalytic Hydrogena- 
tion of Organic Compounds O. 
Schmidt to General Aniline & Film 
Corporation. 

Hydrogenation catalysts consisting 
essentially of a metal selected from the 
group consisting of copper, cobalt and 


nickel, and a small quantity of at least ° 


one oxygen-containing compound of 
the metals of the first to seventh group 
of the periodic table are used at a 
pressure of above 50 atmospheres and 
at 120-300° C. 


U.S.P. 2,325,072. Process for the Cata- 
lytic Destructive Hydrogenation of 
Heavy Oils or Residues Containing 
Asphalt. M. Pier and E. Donath to 
Standard Catalytic Company. 


A process for the catalytic destruc- 
tive hydrogenation of heavy oils or resi- 
dues containing: asphalts for the pro- 
duction of middle -oils is described, 
which comprises treating the initial ma- 
terial with hydrogen, at a temperature 
between 450 and 550° C., in the presence 
of a hydrogenation catalyst, the activity 
of which lies below that of catalysts of 
standard hydrogenating activity, with a 
through-put between 0.5-1.8 kg. of initial 
material per liter of reaction space per 
hour, and at a hydrogen pressure which 
ranges between a pressure determined 
in accordance with the propane-asphalt 
content of the initial material so that 
the hydrogen pressure is 320, 360, 450, 
50 and 600 atmospheres for about 8, 
15, 33, 50 and & percent of propane- 
asphalt, respectively, and a pressure de- 
termined in accordance with the amount 
of vacuum residue of the initial material 
remaining after distillation at about 20 


182 


mm of mercury up to about 325° C. of 
about 320, 360, 450, 550 and 600 at- 
mospheres with a vacuum residue 
amounting to about 10, 15, 25, 35 and 40 
percent respectively. 


U.S.P. 2,326,275. Process for the Prepa- 
ration of Catalysts for Hydrogena- 
tion. J. Zeltner to Alien Property 
Custodian. 


It is well known that hydrogenation 
catalysts can be prepared by decom- 
posing an alloy of certain metals by the 
action of neutral or alkaline substances 
attacking only one of the alloyed metals. 
The present invention describes the 
preparation of superior catalysts and 
particularly of nickel catalysts by treat- 
ing for instance an alloy of nickel and 
a more electropositive element such .as 
magnesium or calcium with a weak or 
dilute organic.acid, the acid being used 
in such proportions as to correspond 
to all the electropositive metals con- 
tained in the alloy. A 20 percent solu- 
tion of acetic acid in water is suitable. 


U.S.P. 2,328,140. Catalyst Resulting from 
Hydrolysis of Alloys of Catalytic 
Metals and Hydrolyzable Metals. J. 
H. Hahn to Monsanto Chemical Com- 
pany. 

Hydrogenation catalysts are prepared 
by hydrolyzing an alloy, e. g. an alloy 
of one part nickel and two parts alumi- 
num, in powdered or granular form, by 
boiling with water. The hydrolyzed ma- 
teria’ is separated by filtration and 
washed. The catalyst thus prepared is 
used directly or mav be stored for fu- 
ture use in the form of a wet paste or 
suspension in water. Such catalysts 
loose their activity on aging. More ac- 
tive catalysts, which are not subject to 
deterioration due to aging, are prepared 
by conducting the hydrolysis under con- 
trolled conditions in the presence of an 
organic liquid, preferably the liquid to 
be hydrogenated. 


U.S.P. 2,328,828. Hydrogen Purification 
Process. R. F. Marschner to Standard 
Oil Company (Indiana), 

Hydrogen contained in hydrogenous 
gas mixtures with hydrocarbons __ is 
purified by hydrogenating an aromatic 
hydrocarbon with the gas mixture in 
the presence of a hydrogenating cata- 
lyst, separating hydroaromatic hydro- 
carbons and subjecting the hydroaro- 
matic hydrocarbons to dehydrogenation 
in a catalytic zone. The aromatics and 
the hydrogen are separated and the 
former recycled. 


U.S.P. 2,329,795. Manufacture of Halo- 
genated Hydrocarbons. H. M. Stanley 
and R. B. Philip to The Distillers 
Company. 

Acetylene and/or its homologues are 
caused to react at an elevated tem- 
perature in the presence of a catalyst 
with an amount of hydrogen halide in- 
sufficient to combine with all the acety- 
Ienic hydrocarbons present and the 








products of reaction are brought into 
contact with a further quantity of the 
hydrogen halide in one or more separate 
and successive operations. Acetylene 
can be reacted with hydrogen chloride 
at 100-140° C. over metal halides, par- 
ticularly mercuric chloride on porous 
carriers. 


U.S.P. 2,329,934. Catalytic Process, F. 
F. Nord to Baker & Company. 
Hydrogenation reactions are carried 

out in the presence of a catalyst com- 
prising a colloidal solution of a metal 
of the platinum group and a home- 
genous non-resinous synthetic organic 
polymer which acts as a protective 
coloid for the metal. : 


U.S.P. 2,330,098. Hydrogenating Cata- 
lyst. R. Watts to Standard Oil Com- 
pany of California. 

An adsorptive acid-treated’ clay is 
treated with a dilute solution of hydro- 
gen fluoride. The product is then dried 
at 220 to 320° F. The clay is impreg- 
nated with a molybdenum or tungsten 
solution, for instance by digesting 
tungsten trioxide in an ammonium sul- 
fide solution, the amount of sulfide 
present being insufficient to completely 
convert the trioxide into ammonium 
thiotungstate. The solubility of the re- 
sulting product is much higher than 
pure ammonium thiotungstate. The im- 
pregnated product should contain 1-10 
percent of tungsten. It is then granu- 
lated and molded into pellets by pilling 
or extrusion. 


U.S.P. 2,330,174. Hydrogenation Catalyst 
Reactivation. K. H. Hachmuth to 
Phillips Petroleum Company. 
Deactivated nickel-containing  cata- 

lysts are treated with an aqeuous solu- 
tion of nickel nitrate for such a period 
that between about 5 and 20 percent 
as much nickel, as nickel nitrate, as is 
contained on the body of the catalyst 
being treated, is absorbed on or by the 
deactivated catalyst. If other activate 
materials are incorporated with nickel 
in the catalyst, such as copper and/or 
aluminum, nitrates of such metals are 
incorporated in the reactivating solt- 
tion. The material is dried, heated to 
600-750° F. to decompose the nitrates 
and reduced in the presence of free 
hydrogen. 


U.S.P. 2,331,915. Hydrogenation Cata- 
lyst. W. J. Kirkpatrick to° Hercules 
Powder Company. d 
According to the invention, an im 

proved supported noble-metal hydro 

genation catalyst is prepared by coat- 
ing the particles of a finely’ divided, 
inert, granular substantially :on-porous 

support material with a mixture of 4 

noble-metal nitrate and then heating 

a temperature within the range 

about 450-550° C. to effect reaction 

tween the noble-metal compound ane 


an alkali-metal nitrate and then heatifig) 
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1200 Horsepower Terry Multi-stage Turbine. 
Units of this type are employed extensively 


| sul- ey rep’ . 
slfide for driving large refinery pumps. The units 
etely . Pe may be designed for non-condensing, con- 
nium densing, mixed pressure, or bleeder opera- 
‘tas tion. They may be equipped with constant 
io =< speed or variable speed governors, remote 
1-10 speed controls or with special governors to 
ranu- Fe 3 meet unusual requirements. Ask for Bulletin 
_ . SR-114. 
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In this installa- 
tion, four 18- 
inch motor op- 
erated butterfly 
valves (same as 
No. 527 illus- 
trated below) are controlled by manual switches 
from the power plant. This arrangement per- 
mits the utilization of one or both cooling 
ponds or the quick draining of either or both. 

For fast, easy control and shut-off of volume 
and pressure, the R-S Butterfly Valve has no 
equal. 15 to 900 psi—sub-zero or elevated 
temperatures. 
























































No. 527. Motor operated 15-pound Amer- 
ican Standard. Hand wheel for manual 
operation in case of current failure. Avail- 
able in 125-pound iron, 150- and 
300-pound steel. 


















If you are interested in fast, effective con- 
trol and shut-off of air, gas, steam, liquids 
or semi-solids, state your requirements. 


VALVE DIVISION 


R-S PRODUCTS CORPORATION 


120 Berkley Street . Philadelphia 44, Pa. 





BUTTERFLY VALVES 








between the noble-metal compound and 
the nitrate with the resulting formation 
of the noble-metal oxide. Upon reduc. 
tion with hydrogen, such a catalyst jg 
ready for use as a _ hydrogenation 
catalyst. 


U.S.P. 2,332,572. Process of Catalytic 
Hydrogenation. H. J. Hepp and J. P. 
Jones to Phillips Petroleum Company, 
The process of catalytic non-destruc. 

tive hydrogenation of unsaturated or- 

ganic material in the liquid phase js 

claimed, which comprises passing a 

liquid mixture comprising unsaturated 

organic material to be hydrogenated 
together with a portion of a more 
volatile miscible inert hydrocarbon 
liquid to the top portion of a substan. 
tially vertical catalytic hydrogenation 
zone containing a hydrogenation cata. 
lyst and wherein a down-flowing liquid 
can pass countercurrently to an up. 
flowing gas, passing a gas containing 
free hydrogen to the bottom portion of 
said reaction zone, maintaining in said 
zone reaction conditions such that the 
temperature is progressively higher 
from top to bottom and such that said 
unsaturated material is substantially 
completely hydrogenated in liquid phase 
and such that only a portion of said 
more volatile inert liquid vaporizes at 
the inlet to said zone and decreases in 
concentration in the liquid phase from 
the inlet’ ta the outlet of said zone, 
passing to at least one intermediate 
point of said zone a liquid material 
comprising a further portion of more 
volatile inert liquid to dilute said un- 
saturated organic material being hydro- 
genated and to inhibit a temperature 
rise caused by heat of reaction, pass- 
ing gases and vapors from the top 

portion of said zone, and removing a 

substantially saturated liquid material 

so produced from the bottom portion 
of said zone. 


U.S.P. 2,333,500. Catalytic Reaction. A. 
B. Welty, Jr. to Standard Catalytic 
Company. 

A. method to prevent the injurious 
superheating of a hot regenerated hy- 
drogenation catalyst, consisting e. &. 
of an oxide of a metal of group VI of 
the periodic system and a major amount 
of aluminum oxide, is described. Such 
catalysts often exhibit a substantial 
temperature rise on contact with hydro- 
gen. By circulating a mixture of an 
inert gas containing initially 10-30 per- 
cent of hydrogen through the catalyst 
bed and then increasing the hydrogen 
content of the gas while controlling the 
catalyst temperature so that its final 
temperature is approximately the re 
action temperature and’ not more than 
1000 to 1100° F., overheating is avoided. 


U.S.P. 2,334,033. Production of Alky! 
Halides. E. W. Riblett to Process 
Management Corporation. 


For the production of alkyl halides, 
chlorine and bromine are heated in the 
presence of an excess of low-boiling 
paraffin hydrocarbons, to effect terma 
conversion to alkyl halides and hydro 
gen halide. The products are frac 
tionated and a portion of the hydroge? 
halide formed. and of unconverted low 
boiling paraffins are contacted with 
oxygen in the presence of a catalyst a 
elevated temperatures to effect conver 
sion to alkyl halide and water. The 
thermal step is carried out at 1500 
the catalytic step at 800° F. Suitable 
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Complete Details About 


Tube Expanders --- 


Tube Cleaners --- 
ee Fly- 


Catalyst Cleaning Systems - 
cutters --- Calipers --- Gauges --- 
Polishing Motors - - Tube Jigs, et¢- 


You will find valuable information in the 
e Airetool Section of the 


1944 Refinery Catalog . -- the most com- 
plete cataloging job ever done on this type 
of equipment. Detailed descriptions and 
explanations are given on the uses and 
care of Airetool equipment. 

Remember to look through Airetool’s 


1944 Refinery Catalog for 
you need, 


20 pages of th 


section in the 
rmation on the equi 
iretoo 
Springfield, Ohio, for 


info 
or write Dept. R, A 
Factory Buildings, 
information. 
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Rugged-Dependable 


PALMER 


THERMOMETERS 


The sure-sight “Red-Reading-Mercury” column 
that has made Palmer Thermometers so popular 
with the refining industry throughout the nation 
is now doing double duty for Uncle Sam on 
fighting fronts all over the world. Rugged, de- 
pendable, supremely accurate —the Palmer 
Thermometers in your plant now, and the 
Palmers you will eventu- 
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PALMER ' 
henendy 21% Day O0 Mare eels 
Mercury same characteristic relia- 
THERMOMETER Dility under severe condi- 


tions. 


You can save valuable time if you send 
your orders now for Palmer “Red-Reading- 
Mercury” Indicating Thermometers; also 7 
for Palmer (mercury-actuated) Recorders. PALMER 


This will assure you early delivery when you MERCURY ACTUATED 
‘ SUPERIOR RECORDING 
start postwar production. THERMOMETER 

















catalysts are mixed oxides and chlorides 
of zirconium, cerium, thorium and silver 
on porous supports. 


U.S,P. 2,334,872. Catalytic Conversion of 
Hydrocarbons. G. Free and W. Y. 
Fuener to Alien Property Custodian, 


The destructive hydrogenation of car. 
bonaceous materials at 300-700° C. and 
elevated pressure is advantageously car. 
ried out in the presence of a catalyst 
containing silicic acid, obtained from 4 
silica solution and at least one com- 
pound of a polyvalent metal, in the 
preparation of which the solution from 
which the hydrogel is formed has a 
hydrogen ion concentration lying be. 
tween pH = 4 and pH =7/, and prefer. 
ably between pH = 4 and pH = 6:5 dur. 
ing the formation of the hydrogel. The 
liquid from which the gel is formed 
must have this concentration through- 
out the whole duration of the gel for. 
mation. The proportion of gel in the 
catalyst should preferably amount to 
30-75 percent. 


U.S.P. 2,337,994. Catalytic Reactions 
with Carbonaceous Materials. F. Stoe- 
wener, E. Kennecke and F. Becke to 
Alien Property Custodian. 


Catalytic destructive hydrogenation of 
a carbonaceous material is carried out 
with a catalyst containing a silica-rich 
mass into which is incorporated at least 
one catalytically active metal compound 
{such as a sulfide of a heavy metal of 
group V to VIII of the periodic table) 
and of which 30 to 85 percent of the 
total active pore volume consists of 
pores having diameters up to two mil- 
lionth of a micron. 


U.S.P. 2,338,119. Process for the Pro 
duction of Hydrocarbon Oils. W. 
Kroenig and G. Grassl to Alien Prop- 
erty Custodian. 

Catalytic destructive hydrogenation of 

a high-boiling carbonaceous substance 

is carried out at a temperature of above 

350° C. and a pressure of at least 20 

atmospheres by operating in the pres- 

ence of a catalyst containing iron and 
consisting of a carrier substance and of 

a titanium sulfate which is soluble in 

water and dilute acid. In preparing such 

a catalyst, a carrier of any kind is 

soaked. with an aqueous solution of an 

iron salt and titanyl sulfate and dried 
at moderately elevated temperatures 

(100-300° C.), if desired in a current of 

hydrogen or hydrogen sulfide. 


U.S.P. 2,338,881. Reactivation of Spent 
Catalysts. C. L. Thomas to Universal 
Oil Products Company. 


In the reactivation of carbonized cata- 
lysts which are damaged by excessive 
combustion temperatures, the method of 
lowering the amount of heat generated 
during the reaction is described which 
comprises subjecting the catalyst to hy- 
drogenation until a major portion 0 
the carbonaceous deposits has been hy- 
drogenated and removed from the cats 
lyst, and subjecting the thus partially 
reactivated catalyst to oxidation to bum 
an additional portion of the carbon 
aceous deposits therefrom. 


U.S.P. 2,341,782. Treatment of Hydro 
carbon Oils. V. N. Ipatieff and 
Schmérling to Universal Oil Products 
Company. 

A process for destructively hydro 
genating hydrocarbonaceous materials 
is described which consists in subject 
ing such materials at elevated temper 
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A GAS MEASURING STATION 


fabricated in our Houston Shop 


Tue Natural Gas Measuring and 
Pressure Regulating Station, shown 
above, was designed and fabricated 
in our Houston shop for the first 
magnesium plant on the Texas Gulf 
Coast. 

A yearly fuel gas bill of many thou- 
sand dollars is determined by the 
accuracy of workmanship in this Meas- 
uring Station. The above picture shows 
how we completely assemble and hy- 


drostatically test in our shop, before 
shipping. 

MASONEILAN Regulators, COM- 
MERCIAL Orifice Fittings, ASHTON 
Pop Safety Valves, and NATIONAL 
Seamless Pipe are stocked in our Hous- 
ton warehouse and were used in fabri- 
cating this Measuring Station. 

We appreciate the many opportu- 
nities afforded us of being of service 
to the Oil, Gas and Chemical In- 
dustries. 


MAINTENANCE 


ENGINEERING CORPORATION 


3611 CLINTON DRIVE 


P.O. BOX 2637 


HOUSTON 1, TEXAS 


L.D.409 P.3135 


EQUIPMENT WITH 
ENGINEERING SERVICE 
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tures and pressure and in the presenge 
of hydrogen to contact with granular 
catalysts comprising essentially com. 
posites of zinc chloride and compounds 
of silica and alumina including certain 
natural silicates and those artificially 
prepared. The hydrogenation is e:ecteq 
at 100-500° C. and at 500-2000 pounds 
per square inch pressure. 


U.S.P. 2,341,792. Catalytic Treatment of 
Hydrocarbons. E. R. Kanhofer to 
Universal Oil Products Company. 
A process for the catalytic conversion 

of a hydrocarbon oil to produce rela. 

tively saturated high anti-knock gasoline 
is claimed which comprises subjecting 
said hydrocarbon oil at a temperature 

of from about 700-1150° F. and at a 

pressure of from approximately atmos- 

pheric to about 1000 pounds per square 
inch in the presence of hydrogen to con- 
tact with a finely divided catalyst, com- 
prising silica, a hydrated metal oxide 
having cracking properties in combina- 

tion with the hydrated silica, and a 

metal compound having hydrogenation 

properties, the silica having been pre- ( 









cipitated as a non-gelatinous finely di- 
vided hydrate by acidification of a solu- 
tion containing a soluble silicate and a 
soluble alkali-metal salt. 


U.S.P. 2,344,789. Destructive Hydro- 
gentaion of Hydrocarbon Oils. L. 
Schmerling to Universal Oil Products 
Company. 

Motor fuel and iso-butane are pre- 
pared from a hydrocarbon oil charge 
stock by subjecting the same at 50-300° 
C. and at about 50-2000 pounds per 
square inch pressure to the action of 
hydrogen in the presence of boron tri- 
fluoride and hydrogen chloride for a 
time of contact sufficient to cause. de- 
structive hydrogenation of the charge 
stock. The process is particularly applic- 
able to the treatment of gasoil distillates. 
When applied to the treatment of low- 
boiling gasolines, the process may be 
primarily directed to the production of 
low-boiling iso-parraffins. 


U.S.P. 2,348,557. Treatment of Hydro- 
carbon Distillates. W. J. Mattox to 
Universal Oil Products Company. 
A process for reforming gasoline of 

relatively low octane number to improve 
the octane rating is described which 
comprises subjecting the gasoline vapors 
mixed with hydrogen at a temperature 
of from about 475 to 525° C. and a 
pressure of from about 100-300 pounds 
per square inch and at a liquid hourly 
space velocity of from 0.5-20 to contact 
with a hydrogenation catalyst such as 
nickel on kieselguhr, effective in convert- 
ing naphtenes to paraffins by hydrogena- 
tion. In a second stage the product from 
the first is contacted at dehydrogenating 
conditions with a dehydrogenation cata- 
lyst (vanadium oxide on alumina) to 
dehydrogenate aliphatic to cyclic hydro- 
carbons. 


U.S.P. 2,348,702. Hydrogeration of Hy- § 
drocarbon Materials. L. Schmerling 
and V. N. Ipatieff to Universal Oil 
Products Company. 

Higher-boiling hydrocarbon mixtures 
are subjected to contact with hydrogen 
in the presence of catalysts comprising 
essentially magnesium chloride to form 
lower-boiling hydrocarbons. The cata 
lysts may consist of substantially at 
hydrous magnesium chloride in granu 
or powdered form or composite met 
made by impregnating miscellaneous 
granular supports (alumina, bauxite, 
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kieselguhr, silica) with aqueous soly. 
tions of magnesium chloride. When the 
magnesium chloride solution retained 
on the support is evaporated, some 
hydrolysis of the magnesium salt occurs 
so that the resulting catalyst material 
comprises in addition to magnesium 
chloride, magnesium hydroxychloride 
and magnesium oxide. Catalyst of vary- 
ing activity may thus be prepared. Tem- 
peratures of 350-450° C. and initial hy. 
drogen pressure of 50-100 atmospheres 
are employed in the hydrogenation step, 


U.S.P. 2,350,828. Conversion of Hydro. 
carbons. L. Schmerling and A. M 
Durinsky to Universal Oil Products 
Company. : 

A process for the destructive hydro- 
genation of heavy hydrocarbonaceous 
materials to produce fractions of lower 
boiling range therefrom is described 
which comprises heating the hydrocar- 


‘bonaceous materials under hydrogen 


pressure in the presence of alumina and 
hydrogen halides. These catalysts are 
not effected by sulfur. Instead of alum- 
ina other oxides of a refractory char- 
acter such as zirconium oxide or thorium 
oxide may be used. Conversion is ef- 
fected at 350-400° C. and 1-100 atmos- 
phere pressure. Hydrogen chloride is 
employed in amounts of 0.5-50 percent 
by weight of. the alumina. 


U.S.P. 2,353,563. Halogenation Process. 
C. E. Hemminger to Standard Oil 
Development Company. 

A process for the simultaneous pro- 
duction of ethyl chloride and ethylene 
dichloride is claimed which comprises 
reacting ethylene with a mixture con- 
taining about 90 mol percent of hydro- 
gen chloride and about 10 mol percent 
of free chlorine at a temperature of 
about 40° C. and a pressure of about 15 
pounds, gauge, in liquid phase, the re- 
action medium consisting essentially of 
a mixture of about 60 mol percent of 
ethylene dichloride and about 40 mol 
percent of ethyl chloride, such mixture 
containing in solution from about | per- 
cent to about 2 percent of aluminum 
chloride. 


Hogge Heads Shell’s 
Wood River Laboratory 


A. C. Hogge, Jr., has been named 
chemist in charge of Shell Oil Com- 
pany’s Wood River Experimental Lab- 
oratory. Hogge joined the company in 
1936 after graduation from Rice In- 
stitute, and in 1937 became a technical 
assistant at Norco.refinery, The follow- 
ing year heewas made a junior tech- 
nologist at Houston refinery and in 
1941 became assistant head stillman at 
that plant. In 1942 he was named tech- 
nologist in the development section ol 
manufacturing in the head office at 5t 
Louis, from which position he moves 
to his present appointment. 


Max W. Ball Special 
Assistant to Davies 


Max W. Ball, Denver, has been ap- 
pointed a special assistant to Deputy 
Petroleum Administrator Raiph 
Davies, to work on special assignments 
in all fields of oil operation as they 
affect government-industry relationships. 
Ball, an internationally known geologist 
and author, was for a period intereste 
in mining and’ refining oil sands ™ 
Canada. ~ 
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INQUIRIES SHOULD SPECIFY: 
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| | 
| | 
| 1. Type of Service (water, oil, gas or steam). | 

amed | 2. Working Pressure (psi) & Temperature (°F). | 

Com- | 3. Length of Traverse desired. 
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Fundamental Physical and Chemical Data 





Volume Correction Factors for C, 
Hydrocarbon Mixtures. C. S. CRAGOE. 
Letter Circular LC-757, Natl. Bur. Stand- 
ards, July 27, 1944. 


The circular presents a standardiza- 
tion of methods for correcting volumes 
of four hydrocarbons to standard units, 
i.e., gallons at 60° F. Tables are given for 
the approximate values of coefficient of 
expansion and other properties for 30 
Cs, Cs, and Cs hydrocarbons, for the 
vapor pressure of*C, hydrocarbon mix- 
tures, for the weights per gallon cor- 
responding to designated specific gravity 
at 60°/60° F., for liquid volume correc- 
tion factors for Cy, hydrocarbon mix- 
tures, and for vapor volume correction 
factors for C, hydrocarbon mixtures. 
The circular can be obtained from the 
National Bureau of Standards without 
charge. 


The Specific Heat of 100-Octane Fuel 
in the Gaseous State. H. M. Spiers. J. 
Inst. Fuel 17 (1944) p. 130. 


The author derives a formula for the 
calculation of specific heats at 0° and 
100° C. if the composition of the fuel is 
known, C, at 0° = 0.4028 — 1.43/(14n + 
2) where n is the number of carbon 
atoms of aliphatic hydrocarbons. At 100°, 
C,= 0.482 when n is greater than 2. 
Values are given for C, and Cy for a 
number of aliphatic and aromatic hydro- 
carbons at 0° and 100° C. Specific heat 
values thus calculated were found to 
agree fairly well with those obtained by 
Bahlke and Kay’s expression from the 
specific gravity of the fuel. 


Thermodynamics of Gaseous Paraf- 
fins. K. S. Pitzer. Ind. & Eng. Chem. 
36 (1944) pp. 829-31. 


Data on the molal heat capacity, en- 
tropy, heat content, free energy func- 
tions and specific heat of the paraffins 
from methane to octane are tabulated at 
temperature intervals from 298.16° K. to 
1500° K. Available experimental gas 
specific-heat values for the normal paraf- 
fins are in agreement with values calcu- 
lated by the author by method pre- 
viously published. Certain parameters in 
these calculations have been revised on 
the basis of recent spectroscopic studies. 
Calculated entropies are in agreement 
with measured values. The data for 
branched paraffins are too few to allow 
generalizations except that the change in 
specific heat with isomerization is small. 
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Entropy differences calculated previously 
have been confirmed, in so far as addi- 
tional data are available. A bibliography 
of 19 references is included. 


The Heats of Combustion of Some 
Substituted Eicosanes, Heneicosanes and 
Docosanes. J. W. KNowLTon AND H. M. 
HurrMan. Jour. Amer. Chem. Soc. 66 
(1944) pp. 1492-4. 


The work reported is part of the gen- 
eral program of the Bureau of Mines to 
determine the thermodynamic properties 
of petroleum hydrocarbons. The pres- 
ently reported work covers the combus- 
tion of ten hydrocarbons that appear in 
the light-lube oil range of petroleum. 
The isothermal heats of combustion at 
25° C. of 3-phenyleicosane, 9-phenyleicos- 
ane, 3-cyclohexyleicosane, 9-cyclohexyl- 
eicosane, 11-cyclopentylheneicosane, 11- 
phenylheneicosane, 11-cyclohexylhenei- 
cosane, 5-n-butyldocosane, 11n-butyl- 
docosane, and 11-n-decylheneicosane 
were determined. The heats of forma- 
tion of the compounds, were -calculated. 





Chemicals Wanted 


The National Registry of Rare 
Chemicals, Armour Research 
Foundation, Thirty-third, Federal 
and Dearborn Streets, Chicago, 
Illincis, has received urgent re- 
quests for the chemicals listed 
below. If anyone has one or more, 
even if only in one gram quanti- 
ties, please inform the Registry. 
iso-Amyl mercaptan 
Allyl disulphide 
n-Amyl sulfide 
m-Anisidine 
Methyl and ethyl isocyanates 
n-Butyl ortho benzoyl benzoate 
3-Benzeneazo-p-cresol 
2,4-Bisbenzeneazo phenol 
Di (chlormethyl) ether 
Butylene, amylene, hexylene chlor- 

ohydrins 
Di cresyl! phthalate 
1,1-Dichloro propane 
Ethyl gallate 
Furfurylamine 
Molybdenum oxychloride 
Norhydroguaiaretic acid 
Nonadecanoic acid 
Thallium trichloride (2.2 kg) 
n-Undecanoic acid 
Vinyl acetonitrile 











J 


The .calorimetric method used in the 
work has been described previously. The 
hydrocarbon samples were prepared un- 
der Research Project 42 of the API at 
Pennsylvania State College. The data 
secured in the work are presented in 
tabular form. 


The Application of Free Energy 
Equations to the Study of the Synthesis 
of Hydrocarbons from Carbon Mon- 
oxide and Hydrogen. W. W. Myopp.eton. 
Jour. Inst. Petr. 30 (1944) pp. 211-24. 


Equations were derived relating free 
energy of reaction to temperature in the 
synthesis of a series of gaseous hydro- 
carbons from carbon monoxide and hy- 
drogen. In formulating these equations 
molecular heat-temperature curves were 
drawn for each reactant and product and 
molecular heat-temperature equations 
were fitted over the range 25-250° C., 
existing equations being generally un- 
satisfactory for the temperature range 
covering synthesis. Some use was made 
of molecular heat and entropy values cal- 
culated from statistical and _ spectro- 
scopic data. the suppression of reactions 
in which carbon dioxide is formed, in 
spite of free energy changes favorable 
to these reactions, is attributed to special 
conditions prevailing at the catalyst sur- 
face. The appearance of traces of ethyl- 
ene among the products of synthesis in- 
stead of appreciable quantities predicted 
by the free energy relationships is ex- 
plained by the incorporation of ethylene 
as formed into the hydrocarbon chains 
that are building. The possibility of in- 
creasing the yields of isobutane and iso- 
butene is considered worthy of study. 
The formation of aromatic hydrocarbons 
requires a special orientation of reactants 
on the surface of the catalyst, and the 
probability of the necessary conditions 
ocurring is slight. The author presents 
tables of the data employed in his calcu- 
lations covering. statistical and spectro- 
scopic data, mofecular heat at constant 
pressure, standard molecular entropy, 
heats of combustion, free energy equa- 
tions of reactions, and molecular free 
energy of formation of gaseous hydro- 
carbons from carbon monoxide and hy- 
drogen. A bibliography of 56 references 
is appended. 


Vapor-Liquid Equilibria of Close 
Boiling Binary Hydrocarbon Mixtures. 
A. R. Ricnarps AND E. Haroreaves. Jd. 
& Eng. Chem. 36 (1944) pp. 805-8. 

Vapor-liquid equilibrium data for bi- 
nary systems of hydrocarbons boiling 


the neighborhood of 80° C, are givel. 
The system benzene-2,4-dimethylpentané 
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Made of 
LAMINATED PHENOLIC 
PLASTICS 


As the plastic material of these rings is 
practically self-lubricating, temporary loss of 
lubricant will not affect the life of the piston 
ae or the liners. 

it and scale become embedded in the 
plastic and do not scrape liner as with metal 
rings. a 
SHOCK RESISTANCE ... RESISTANCE TO 
ABRASION AND WEAR...HIGH STRENGTH 
WITH LOW WEIGHT make Phenolic Plastics 
ideal for: 
® Bushings ® Bearings ® Electric insulators 
® Wearing Rings in Centrifugal Pumps 
® And Many Other Products 
: 
ENGINEERS familior with these excellent 
properties of Laminated Phenolic Plastics are 
daily finding more and more advantageous uses 
for them. eB 
LARGEST STOCK of Tubing and most com- 
prehensive stock of Laminated Phenolic 
Rods and Sheets in the Southwest. 
we 
Proved by leading companies to give lower 
service cost per hour 
o 
QUICK DELIVERY . .. WRITE FOR 
FOLDER AND PRICES 
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formed a minimum constant boiling mix- 
ture siving an azeotrope boiling at 75.2° 
C. and 757 mm. pressure and contains 
54.5 mole percent of benzene. The sys- 
tem benzene-cyclohexane gives an azeo- 
trope boiling at 77.4° C. at 759 mm. pres- 
sure and contains 51.5 mole percent of 
benzene. Analytical difficulties prevented 





Py 4 


precise evaluation of data for the system 
cyclohexane-methylcyclohexand. Equi- 
librium data are presented in detail in 
tabular form, as well as the properties of 
the hydrocarbons and the refractive in- 
dices of the hydrocarbon solutions. A 
bibliography of 39 references is ap- 
pended. 





Chemical Compositions and Reactions 





Reactions of 4-Methyl-1,3-pentadiene, 
G. B. BACHMAN AND R. E. Hatton. Jour. 


_ Amer. Chem. Soc. 66 (1944 pp. 1513-14. 


The reactions of 4-methyl-1,3-pentadi- 
ene with bromine, sulfur dioxide, a di- 
azonium salt, phosphorus pentachloride, 
and hydrogen have been investigated and 
the products charactérized. Additions to 
the 1,2-, 3,4- and 1,4-positions were ob- 
served. Reactions of 4-methyl-1,3-pen- 
tadiene with several activated mono-enes 
under varying conditions could not be 
made to yield cyclic products of the 
Diels-Alder type. This inertness is at- 
tributed to steric hindrance. 


Hydrocarbon Reactions in the Pres- 
ence of Cracking Catalysts. III. Cyclo- 
hexene, Decalin and Tetralin. H. S. 
BiocH Aanp C, L. THomas. Jour. Amer. 
Chem. Soc. 66 (1944) pp. 1589-94. 


A study was made of the reactions, at 
atmospheric pressure, of cyclohexene in 
the presence of a _ synthetic silica- 
alumina-thoria catalyst at 250-400° C.; 
of tetralin with a synthetic silica- 
alumina-zirconia catalyst at 400-500° C.;: 
and of decalin with the latter catalyst in 
both the fresh and partially spent state 
at 400-500° C. The principal ‘reaction 
products isolated from cyclohexene were 
methylcyclopentenes-1 and -2, methyl- 
cyclopentane, a mixture of unidentified 
liquids higher boiling than cyclohexene, 
and 2,6-dimethylnaphthalene. The princi- 
pal reactions of cyclohexene under the 
conditions studied were (1) isomeriza- 
tion, (2) polymerization and (3) hydro- 
gen transfer. The hydrogen transfer was 
primarily from the polymer resulting in 
the formation of dimethylnaphthalenes 
and the hydrogenation of the methyl- 
cyclopentenes to methlycyclopentane. 
Naphthalene was the product formed 
most abundantly from tetralin. Scission 
of the hydro-aromatic ring gave ben- 
zene, toluene, xylenes, possibly ethyl- 
benzene, and higher boiling alkylated 
benzenes. No alkenylbenzenes were iso- 
lated. They may have been formed and 
then converted into the corresponding 
alkyl derivatives by hydrogen made 
available by the conversion of tetralin to 
naphthalene. Some of the tetralin was 
converted to bicycloparaffins, presum- 
ably decalin or its isomers. The products 
can be explained by reactions of (1) 
scission of the hydroaromatic ring and 
(2) hydrogen transfer. Apparently, 
isomerization also occurred, for the xyl- 
ene fraction contained xylenes other 
than o-xylene. The chief products formed 
from decalin were “isodecalins,” Cs; and 
C, olefinic and paraffinic gases in which 
isobutane predominated, methyl-cyclo- 
pentane, and probably cyclohexane and 
the corresponding olefins. In addition, 
tetralin or its isomers was found and the 
aromatic reaction products of tetralin 
conversion indicated above. The prod- 
ucts can be explained by the following 
reactions of decalin and the intermediate 
tetralin: (1) isomerization, (2) ring scis- 
sion and (3) hydrogen transfer. 


Production of Isoprene by Catalytic 
Dehydrogenation. J. M. Mavity Anp E, 
E, ZETTERHOLM. Jour. Inst Petr. 30 (1944) 
pp. 473-85. 


Isoprene, the basic hydrocarbon of 
natural rubber, is attracting more in- 
terest in the synthetic rubber field. Its 
utilization as a component of butyl rub- 
ber in all probability foreshadows other 
future applications. The lack of a satis- 
factory cheap method for manufacturing 
isoprene is responsible for its present 
small utilization, The investigation was 
concerned with the production of iso- 
prene by catalytic dehydrogenation and 
deals chiefly with a study of the effect 
of charigng stock composition and op- 
erating conditions on isoprene yield. 
Since in commercial operation regenera- 
tion of the catalyst is necessary, this fac- 
tor was studied, and also the effect of 
the process variables on carbon deposi- 
tion. The isopentane used was 99 percent 
pure, the isopentenes used were obtained 
by dehydrating tertiaryamyl alcohol over 
activated alumina, followed by fractiona- 
tion of the product. The catalyst used 
was a commercial dehydrogenation cata- 
lyst, pre-aged by twenty-one days of 
service in a pilot plant dehydrogenating 
butane. The apparatus used in the work 
is described and pictured. The analytical 
procedures are outlined. In general, de- 
creasing pressure increases the yield of 
isoprene. Decrease of space velocity in- 
creases conversion. An increase in tem- 
perature increases conversion. The yield 
of isoprene under recycling conditions is 
indicated as 80 percent or higher de- 
pending o nthe conversions and condi- 
tions of operation. The process is prefer- 
ably conducted at reduced pressure, at 
temperatures of about 615-660° C. and 
employs feed stocks comprising either 
isopentane, isopentenes, or mixtures ol 
these components. 


Exchanges of Halogen and Hydrogen 
Between Organic Halides and Isoparaf- 
fins in the Presence of Aluminum 
Halides. P. D. Bartiett, F. E. Conpon 
AND A. SCHNEIDER. Jour. Amer. Chem. 
Soc. 66 (1944) pp. 153-42. 


The experiments reported constitute 
part of a study of the mechanism of low- 
temperature paraffin alkylation. In the 
presence of aluminum bromide haloget- 
hydoroger: exchanges take place betweeti 
tertiary or secondary alkylhalides and 
isoparaffins. For. example, t-butyl chlo- 
ride, isopentane, and aluminum bromide 
are converted into isobutane, t-amy! 
bromide, and aluminum chloride in the 
shortest time in which mixing can be 
effected. This time is estimated to be of 
the order of 0.001 second. As the dura- 
tion of contact, is increased, the t-amyl- 
bromide is partly isomerized into 
bromo-3-methylbutane and numerous 
prodticts appear typical of low-tempera- 
ture catalytic paraffin alkylations. Halo- 
gen-hydrogen exchanges have been real- 
ized using isobutane, isopentane, 2,5 
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U. O. P. thermal crack- 
ing royalty is reduced from 
five cents to three cents 
per barrel with increased 
service and broad patent 


protection 
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Universal Oil Products Co. 
Chicago 4, Ill., U. S. A. 
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the Series-100 Rafameter is not just 
another Rotameter. It is a better and 
more trustworthy instrument, com- 
bining greater accuracy, ruggedness, 
simplicity and effectiveness with 
moderate cost 


SOME EXCLUSIVE FEATURES ARE— 

1, SPRING-LOADED CONSTANT- TENSION 
GUIDE ROD. 

2. SPRING FLOAT STOPS. 

3. HIGH PRESSURE STUFFING BOXzS. 


4. POSITIVE EXTERNAL ADJUSTMENT OF 
STUFFING BOXES. 


5S. WHITE-SACKED METERING TUBE 
6, REMOVABLE CALIBRATION SCALE. 





























Write for @ copy = of Publication R-100 


COCHRANE CORPORATION 
3115 N. 17th St., Philadelphia 32, Pa. 
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dimethylbutane, 2,2,3-trimethylbutane, 
methyl- and iso-propylcyciohexanes, and 
decalin. Aluminum chloride as well as 
the bromide is effective. Poorly char- 
acterized products were obtained with 
2,2,4-trimethylpentane, hydrindane, cho- 
lestane, camphane and bicyclo (2,2,1)- 
heptane. A mechanism for the halogen- 
hydrogen exchange is proposed by which 
a carbonium ion is depicted as removing 
hydrogen from the tertiary position in 
an isoparaffin. The exchange is thus re- 
garded as an intermolecular analog of a 
process for which there is evidence in 
intramolecular rearrangements. The 
demonstrated existence of the halogen- 
-hydrogen exchange makes it possible to 
propose a mechanism of paraffin alkyla- 
tion comprising only steps that involve 
well-known types of reaction, and utiliz- 
ing principles of reaction mechanism al- 
ready amply demonstrated, notably by 
the work of Whitmore and his collabora- 
tors. This mechanism is outlined and its 
possible application to alkylation is indi- 





cated. The experimental work is de. 
scribed in some detail. 


The Arylbutadiene-Maleic Anhydride 
Reaction. R. T. ARNoLD AND E, C. Coy. 
NER. Jour. Amer. Chem. Soc. 66 (1944) 
pp. 1542-5. 


Maleic anhydride was allowed to react 
with three arylbutadienes each of which 
has two active diene groups. The aryl 
substituent consisted of 1- naphthyl-34- 
dimethoxyphenyl, and 3,4- methylenedi- 
oxyphenyl. Unfortunately, the pure di- 
enes polymerized so rapidly that they 
could not be isolated as such; conse. 
quently, the diene in each case was 
formed during the course of the reaction 
by dehydration (with maleic anhydride) 
of the appropriate alcohol. Experimental 
data are given in some detail and the 
structural representation of the reaction 


is depicted. Structural determination 
proves that maleic anhydride reacts 
preferentially with the aliphatic side 
chain. 





Manufacture: Processes and Plant 





Fractional Distillation of Binary Mix- 
tures, Simplified Computation of Theo- 
retical Plates and Transfer Units. A. J. 
V. Unperwoon. Jour. Inst. Petr. 30 (1944) 
pp. 225-42. 

Equations in convenient form for nu- 
merical computation, are derived for de- 
termining the number of theoretical 
plates or transfer units required for the 
separation of binary solutions of normal 
volatility. When the top or bottom prod- 
uct contains only a small amount of one 
of the components, computation can be 
simplified by using certain approximate 
equations that give satisfactory accuracy. 
By a simple transformation a calculation 
for a stripping column can be converted 
into one for a rectifying column. The 
derivation of the equation is given in 
detail, and the numerical results of the 
computation for a rectifying column and 
a stripping column are tabulated in typi- 
cal examples. 


Multicomponent Fractionation: A 
Simplified Approach to Plate-to-Plate 
Calculations. H. H. HumMeEL, Jour. Inst. 
Petr. 30 (1944) pp. 445-71. 

Rigorous resuits for multicomponent 
fractionation are obtained by what is 
essentially a modified and more con- 
venient plate-to-plate calculation. The 
procedure retains the accuracy of a 
plate-to-plate method and at the same 
time eliminates much of the detail and 
labor ordinarily associated with this ac- 
curacy. A temperature gradient is as- 
sumed throughout the column, and suc- 
cessive approximations are made to the 
temperature gradient until a satisfactory 
check is obtained. Two or three trials 
are usually necessary. The method of 
calculation is particularly suited for pre- 
dicting the performance of an existing 
tower, although it is also useful for 
calculating the number of plates re- 
quired to make a desired separation. It 
will be of greatest value where the usual 
plate-to-plate calculations are otherwise 
required, especially when there are a 
number of distributed components. A 
new form of absorption factor chart, for 
use when rapid approximate results are 
desired, is given. While attention is given 
in the main to ideal systems, a suggested 


approach in the case of non-ideal sys- 
tems is outlined. The data and computa- 
tions for typical problems are presented 
in tabular and graphical form. 


Hydrocarbon Reactions in the Pres- 
ence of Cracking Catalysts. II. Hydro- 
gen Transfer. C. L. THomas. Jour. Amer. 
Chem. Soc. 66 (1944) pp. 1586-89. 


n-Octenes were subjected to the ac- 
tion of a cracking catalyst under 
conditions that give chiefly paraffinic 
products. It was shown that hydrogen 
transfer occurred in the absence of any 
added cycloparaffins. The hydrogen 
transfer resulted in the formation of 
paraffin and aromatic hydrocarbons as 
well as a carbonaceous catalyst-deposit 
poor in hydrogen. At least 50 percent of 
the hydrogen needed to acount for the 
paraffins found came from the catalyst- 
deposit. Reactions of isomerization, 
cyclization, and polymerization or con- 
densation accompanied the reaction of 
hydrogen transfer. The experimental 
work is described in some detail. Data 
are given for the composition and quan- 
tities of the gases and liquid products. 
The catalyst used was_ silica-alumina- 
zirconia prepared by a method de- 
scribed. The author believes that the re- 
actions described in the article aid in 
understanding the chemistry of the proz- 
esses involved in’ making aviation fuel, 
in which gasoline containing olefins are 
contacted with cracking catalysts at tem- 
peratures in the range of 350 to 525° C. 
and at pressures somewhat above atmos- 
pheric to produce an improvement in 
the anti-knock quality of the fuel. Under 
these conditions the olefin content of the 
gasoline is reduced, the aromatic content 
increased, and the susceptibility to tetra- 
ethyl lead improved. 


Chem. & Met.’s 11th Report on Ma- 
terials for Process Equipment. Chem. & 
Met. Engr. 51 (1944) pp. 93-131. 


This is the 11th biennial report of 
Chemical and Metaliurgical Engineering 
on material of construction for chemica 
engineering equipment. Special emphasis 
is placed on corrosion experiences. More 
data are presented on the resistance 0 
more materials to corrosion than in any 
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PROVIDE LOAD CENTER CONTROL FOR 
LIGHTING AND POWER CIRCUITS 


The Unit illustrated above is installed in a synthetic rubber plant. Each trans- 


ucts. former has a two-position liquid-filled disconnecting switch on the high-voltage 
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; = side which is equipped with low-voltage interlock. The low-voltage side is 
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ELECTRICAL AND AUTOMOTIVE PRODUCTS 
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of the previous reports. The report 
opens with a recital of the experiences 
of chemical engineers in 60 typical plants 
in the process industries on corrosion 
experiences. This is summarized in a 
tabulation covering the materials of con- 
struction regarded as suitable for differ- 
ent types of equipment when in contact 
with various corroding chemicals. A di- 
rectory of metals, listing most of the 
metallic materials used for the construc- 
tion of process equipment is next ap- 
pended. The name of each material is 
accompanied by the name and address 
of the manufacturer, nominal chemical 
composition, and the forms in which the 
material is available. The table also gives 
the primary purpose of the material, 
whether for corrosion or abrasion re- 
sistance. The tabulation is cross-refer- 
enced to a second table that gives the 
resistance of metals to 80 corrosive 
chemicals. The tabulation of the 80 
chemicals gives materials that have been 
found to resist their corrosion. This 
tabulation is cross-indexed to the direc- 
tory of metals that precedes it. A tabula- 
tion is then presented covering non- 
metallic materials. This includes name 
and address of manufacturer and desig- 
nation of the products. This tabulation 
covers structural carbon and graphite. 
chemical stoneware, porcelain, and acid- 
proof brick and stone, glass, glass-lined 
and fused silica, plastics, rubber and 
similar products, and wood. 


Dehydration of Commercial Gases by 
Solid Adsorbents. R. G. Cappe.t, E. G. 
MAHHERSCHMIDT AND W. W. DESCHNER. 
Ind. & Eng. Chem. 36 (1944) pp. 779-84. 

Operating and laboratory data are 
presented with respect to the solid ad- 
sorptive dehydration of commercial 
gases. The four adsorbents tested were 
4-8 mesh silica gel, activated alumnia 


grade A, florite (a natural bauxite se- 
lected for mechanical strength and ad- 
sorptive capacity), and Hi-florite (florite 
impregnated with 12-14 percent manga- 
nous chloride). The apparatus used is 
described. The loss in adsorptive capac- 
ity of the adsorbents is given as a func- 
tion of time or number of reactivations. 
The natural gas dehydrated was passed 
from the inlet header of a commercial 
installation and piped to the packed 
scrubber of the test unit. The reactiva- 
tion gas was supplied to test unit from 
the commercial plant reactivation gas 
heater. Data are given on the adsorptive 
capacity of the adsorbent, on the effect 
of temperature of the gas on the ad- 
sorptive capacity, on the pressure drop 
through the adsorbent bed, and on the 
reactivation requirements. Plant operat- 
ing data are included for the dehydra- 
tion of natural gas containing 0.2 gal- 
lons of gasoline per 1000. cubic feet. The 
effect of impurities on the gas is briefly 
considered, particularly that of hydrogen 
sulfide. Hydrogen sulfide concentration 
of 5 grains per 100 standard cubic feet 
of gas can be tolerated successfully by 
the adsorbent. Concentrations of 40 
grains have made replacement of adsorb- 
ent necessary after several months of 
operation. Gases containing hydrogen 
sulfide and oxygen in appreciable con- 
centrations are difficult to dry because 
the hydrogen sulfide is rapidly oxidized 
to sulfur and water under adsorbent re- 
activating temperature conditions. The 
unvaporized sulfur coats: the adsorbent 
and causes gradual loss in adsorptive 
capacity. Gases to be dried should be 


cooled as far as possible with water, | 
since water removal in the range 100- | 
120°F. can be accomplished more eco- | 
nomically by cooling than by means of a | 
solid adsorbént. A bibliography of 28 | 


references is included. 





Products: Properties and Utilization 





Rheological Properties of Asphalt. R. 
N. Traxier, H. E. ScHWEYER, AND J. 
W. Rompaerc. Ind. & Eng. Chem. 36 (1944) 


pn. 823-9. 

The flow characteristics of twenty- 
seven asphalts from different sources 
and processed by various methods were 
evaluated in rotary viscometers of a 
type suitable for the measurement of 
high consistencies at a constant rate of 
shear, Asphalts from Gulf Coast, Texas, 
Mexican, California, Mid-Continent and 
Venezulean crudes were included. Con- 
sistencies of each asphalt at fixed tem- 
peratures were determined at two or 
more rates of shear. If an asphalt is a 
complex liquid, the measured consist- 
ency was found to decrease as the rate 
of shear increased. The magnitude or 
degree of complex flow can be evalu- 
ated by c in the equation, M= F/Sc; c 
is unity for asphalts that are simple 
(Newtonian) liquids but varies from 
unity for those that are complex of non- 
Newtonian liquids. This equation was 
found to be valid over a considerable 
range in rate of shear and is not limited 
to one type or size of viscometer. Data 
are given that show that certain asphalts 
are simple liquids at service tempera- 
tures, while others have the character- 
istics of complex liquids. Evidence is 
given that the type of flow (and if 
complex, the degree) depends on the 
souteeof the asphalt, the method and 
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degree of processing, the age of the 
sample, and the temperature at which 
the evaluation is made. It’is shown that 
some asphalts retain their complex flow 
characteristics at temperatures as high 
as their ring and ball softening point. 
The relations between the fundamental 
rheological characteristics of asphalts 
and the empirical tests commonly used 
by bituminous technologists are illus- 
trated. A bibliography of 18 references is 
included. 


Sulfuric Acid Extraction in Hydro- 
Carbon Type Analysis. C. C. ALLEN AND 
H. W. Ducxwat.. Ind. & Eng. Chem., 
Anal. Ed. 16 (1944) pp. 558-60. 


Type analysis of hydrocarbons boiling 
above the gasoline range has recently 
assumed importance, in keeping with the 
development of new petroleum cracking 
processes and high-solvency petroleum 
solvents. The extrapolation method 
based on acid extraction is suggested 
as a means of routine and control analy- 
sis of paraffin - naphthene - aromatic or 
paraffin - naphthene -aromatic- olefin mix- 
tures low in olefin concentration and 
boiling in the kerosene-to-gas-oil range. 
The procedure as described is suitable 
for hydrocarbon solutions containing 20 
percent or less of aromatics and olefins. 
When applicable, the extrapolation 


method gives a direct measurement of 








A view of one of many plants de- 
signed and constructed by Petroleent 
Engineering, iInc., in the past 15 years 
of continuous service to the industry. 
Petroleum Engineering, Ine.,. Offices: 
Tulsa and Houston. 
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of Downingtown’s 


H| was Repeat Orders 


AN INVITATION ... and a promise 


Send for this new 24-page Downingtown 
bulletin on the design and fabrication of 
heat exchangers. We think it will be a 
helpful addition to your files on heat trans- 
fer equipment. In it you will find— 


Mechanical design formulas 
Line drawings of construction details 
A complete set of tube sheet layout 


This bulletin represents considerable 
research on the part of Downingtown 
Heat Transfer division engineers. 


We have included photographs of 
various types of heat transfer equip- 
ment of Downingtown design and 
fabrication, and feel sure the bul- 
letin will be of undoubted aid to 
the prospective purchaser in a 
wise selection of this type of 
equipment, Write for your copy 
today, on your 
business letter- 


head, please. 














DOWNINGTOWN IRON WORKS 
DOWNINGTOWN, PA. 
HEAT EXCHANGERS 
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saturate content and properties. This js 
sufficient, when taken together with a 
molecular weight determination, to de. 
termine the paraffin-naphthene ratio. At 
the same time a measure of olefin plus 
aromatic content is obtained and ap- 
proximations as to the character of the 
unsaturates can be made. The procedure 
is described in some detail and the re- 
sults of typical extractions with various 
types of hydrocarbons to be extracted 

are given. The author’s estimate that the 
volume percent of unsaturates can be 
estimated to within +0.2 percent accu- 

racy. 


A Precision Head for Small Frac- 
tionating Columns. R. S. Towne. Ind. & 
Eng. Chem., Anal. Ed. 16 (1944) pp. 584-5, 


The author is of the opinion that the 
most satisfactory head- for laboratory 
columns of all kinds is the total conden- 
sation partial take-off type. This head is 
not subject to the mechanical difficulties 
inherent in heads of the partial conden- 
sation total take-off variety: It is par- 
ticularly adaptable for use with frace- 
tionating columns that distill small 
samples, since the holdup is negligible 
if the head is properly constructed. The 
details of a head of this type are given 
in some detail in the context and are 
shown in drawings that are dimensioned 
for construction. 


Navy Still Needs Oil 
Inspectors and Supervisors 


The Navy has a continuing need for 
officers who are qualified for duty as 
Petroleum Inspectors or as Oil Terminal 
Supervisors. 

The Petroleum Inspectors should 
have a degree in petroleum or chemical 
engineering, plus two years actual re- 
finery or laboratory experience in the 
analysis of petroleum products. In lieu 
of the degree, consideration will be 
given to applicants,who have ten years 
in responsible positions in the oil re- 
finery field or laboratory experience in 
connection with fuel oil and its deriva- 
tives. 

Oil Terminal Supervisors should have 
had at least two years of college and a 
knowledge of the specifications of gaso- 
line, fuel oil, lubricants and_ aircraft 
engine oil, They must have had at least 
five years experience in the handling of 
bulk fuel oil and at least two years ex- j 
perience in a water terminal storage . 
plant in a supervisory capacity. It is 
essential that they have a knowledge of 
loading and unloading tankers of large 
capacity. 

The age bracket for petroleum In- 
spectors is 23 to 45.years and for Oil 
Terminal Supervisors 30 to 50 years. 
Candidates must meet basic Naval 
physical requirements. 

Application should be made at the 
nearest office of Naval Officer Procure- 
ment. These offices are located in prin- 
cipal cities throughout the United States. 


Marshall Becomes President 
Ashland Oil & Refining 


J. Howard Marshall has been elected 
president of Ashland Oil & Refining 
Company, Ashland, Kentucky, succeed- 
ing Paul\G. Blazer who becomes chait- 
man of the board. James L. Martin, who 
has been board chairman, has been made 
vice chairman. Marshall, member of a 
San Francisco law firm, recently has 
been chief counsel and assistant ad- doy 
ministrator of PAW at Washington. 
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7 B” and Tank Sealers developed by Presstite Engineering Company 
bie are now being used by the United States Army and Navy for sealing 
nes storage tanks for aromatic gasoline in locations throughout the world. 


yaSo- 
craft 
a To the oil industry, Presstite also offers plastic compounds and cements, 


fe all highly resistant to the action of aromatic gasoline, oil, water, etc., plus 
oil and gasoline resistant coatings to prevent corrosion on the inside of 


Bolted Tanks for Oil or Gasoline 


It is 
re of f 
large storage tanks. 


In- 
Be Presstite compounds are being used extensively to seal aircraft fuel tanks 


ave against aromatic fuel, one of the toughest sealing jobs ever encountered. 
the 


“ure- Whatever your sealing problems in the oil industry, for tanks, pipe fit-, 


prin- 


“a tings, connections, or any other applications, bring your problems to Sealing 
aici Specialists. We'll gladly work with you and your engineers if you'll send us 


cted detailed information on your sealing requirements. 
ning 
eed- 
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who aT PRESSTITE ENGINEERING COMPANY 


1ade 
of a S18 3974 Chouteau Avenue ¢ St. Louis 10, Missouri 
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Laborctory Shaker 
BURRELL TECHNICAL SUPPLY COMPANY 


Burrell Technical Supply Company, 
1936 Fifth Avenue, Pittsburgh 19, an- 
nounces a “wrist-action” flask shaker 
as a mechanical means of performing 
a tiresome laboratory chore. Twin 
clamps for holding flasks up to 1000 ml 
are mounted on a central shaft. The 
degree of shaking is controlled by 
movement of a knob which varies the 
motion from gentle swirling to violent 
agitation, in all degrees simulating the 
snap of wrist action. Sizes are available 
for 8, 12 or 16 flasks, for operation on 
110 or 220-volt current. 


Chemicals 
WESTVACO CHLORINE PRODUCTS 

CORPORATION 

Westvaco Chlorine Products Cor- 
poration, 405 Lexingtan Avenue, New 
York is introducing a new chemical 
product for the refining industry, 
Granular Magnesol, which is available 
in two grades, one as a dessicant and 
the other as a percolant. In addition to 
its uses in these capacities, this syn- 
thetic magnesium silicate the manu- 
facturer suggests that it may have ap- 
plication as a catalyst and catalyst 
supporting agent. 


Water-Analysis Apparatus 
CHIEF CHEMICAL CORPORATION 

Chief Chemical Corporation, 1123 
Broadway, New York 10, is offering 
the “Aero-Titrator,” a rapid water- 
analysis apparatus which has been in 
use by the Army for three years and 
is just now being offered commercially 
for use by plant operators and labora- 
tory technicians for determination of 
hardness, calcium and magnesium in 
waters. 

An announcement says that false end- 
points are absent and air agitations 
eliminates shaking by hand, and ac- 
curacy is comparable with gravimetric 
methods. Operation is simple. It makes 
use of a new endpoint, based on the 
foam-meter principle, this endpoint 
being unmistakable and _ reproducible 
with a high. degree of precision, de- 
terminations being made in 10 minutes. 

The instrument is supplied calibrated 
and ready for assembly and use. There 
are no moving parts or delicate features 
to go out of adjustment, and vital parts 
are durable plastic. 

Samples of 50 ml or less are required. 


Transformer 
SOLA ELECTRIC COMPANY 

Sola Electric Company, 2525 Cly- 
bourn Avenue, Chicago 14, has an- 
nounced a small, compact, hermetically- 
sealed constant-voltage transformer for 
through-chassis mounting, designed for 
such applications as heating and 
refrigeration controls, vacuum-tube 
volt-meters, electronic gauging and in- 
spection equipment, photo-metric instru- 
ments and similar applications where 
precisely regulated supply voltage is 
mandatory. At any reasonable trans- 
formation ratio of input to output it 
will provide a single output voltage 
constant to within + 1 percent of rated 
requirements regardless of line voltage 
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NEW EQUIPMENT FOR THE MODERN PLANT 














Burrell Flask Shaker 


variations as great as + 12 to 15 per- 
cent. Capacities up to 15 VA, 60 cycle 
operation are available and are supplied 
with a separate capacitator unit for 
external mounting. The transformer has 
no moving parts, requires no manual 
supervision or adjustments, and is self- 
protecting against short circuits. 


Level Control 
MANNING, MAXWELL & MOORE 

Hancock Valve Division of Manning, 
Maxwell & Moore, Bridgeport, Con- 
necticutt, has announced the Hancock 
electric level float control, which it 
claims gives accurate and dependable 
liquid level to within a fraction of an 
inch, and is automatically and me- 
chanically trouble-free. There are no 
levers, linkages, bellows, stuffing boxes, 
cooling fins, mercury switches or wear- 
ing parts. By adjusting of a screw the 
level of the liquid can be raised or 
lowered. 


Condenser 
CONTRACT ENGINEERING 
Contract Engineering, San Francisco, 


announces production of the Dawes 
Condenser, said to incorporate new 
economies in condenser design. The 


tubes are approximately a third as long 
as those in conventional condensers and 
are of special extruded surface con- 
struction. Tubes are built in a series of 
trays in “file-cabinet” manner, and in- 
dividual trays of tubes can be removed 
for cleaning and repair in a small work- 
ing area. 


SUDING TRay 





Dawes Condenser 


Designs call for units up to 10,000 
pounds of steam per hour at whatever 
vacuum is desired up to 29 inches Hg. 
Units may be manifolded to aggregate 
desired capacity, and units may be cut 
in or out as needed, and replacements 
substituted without shutdown. 















Condensate Return 
COCHRANE CORPORATION 

Cochrane Corporation, 17th and Al- 
legheny Avenue, Philadelphia 32, has 
announced the “Cochrane C-B System,” 
a unit for return of condensate from 
process equipment operating at pres- 
sures up to 200 pounds directly back to 
the boiler without flash loss and with all 
the sensible heat contained in the 
original steam. Fuel savings of from 10 
to 15 percent are claimed, boiler pres- 
sure more easily maintained, and boiler 
capacity increased. Higher production 
rates are made possible by a patented 
jet pumping principle. All condensate, 
non-condensible gasses and entrained 
air are handled by the jet at high tem- 


‘perature with a constant differential 


maintained across the equipment creat- 
ing positive drainage, with entrained 
air automatically discharged from the 
closed circuit before return to the boiler. 
There is no appreciable pressure drop 
in the steam chambers. Hence, heat- 
transfer rates are higher and more uni- 
form, resulting in hotter heating sur- 


faces, and greater production at the 
same steam pressures with less fuel 
costs. 


Overload Control 
GENERAL CONTROLS COMPANY 


General Controls Company, Glendale, 
California, has devised a manual reset 
valve with over-limit control for in- 
stallation with the regular gas-operated 
valve with controlling limit control and 
pilot generator to prevent overruns in 
temperature. As an example, if the con- 
trolling limit control for the regular gas 
valve is set at 380° F., the over-limit 
control for the additional manual reset 
valve would be set higher than 380°, but 
lower than the danger point on the par- 
ticular installation. Then should dirt or 
other foreign matter prevent the main 
controlling valve from operating, the 
second shut-off control would go into 
operation and eliminate the hazard of 
too-high temperature. 


Variable-Speed Drive 
LOMBARD GOVERNOR CORPORATION 


Lombard Governor Corporation, 60 
East 42nd Street, New York 17, an- 
nounces a variable-speed drive which 
differs from the conventional in, that 
it uses the V-belt as a control medium 
only rather than for both drive and con- 
trol, primary speed reduction being 
accomplished by conventional gearing 
methods. Through this gearing arrange- 
ment 90 percent of the power goes 
through conventional~gears while only 
10 percent passes through the V-belt, 
a minimum load which avoids slippage. 
Low gear ratio affords hairline control, 
insuring peak production speeds. Low 
maintenance is made possible as the 
easily accessible V-belt is the only part 
likely to need replacement over a long 
period. Efficiency at low speeds is equal 
to if not higher than the efficiencies 
usually obtained. Having the variable- 
speed output shaft furnished concentric 
with the motor shaft gives it the ad- 
vantage of a direct-line drive. Remote 
control is available, with horizontally 
split casings optional. 

The reducer is scarcely larger than 
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Replacements are fewer with molybdenum 
cast steel return bends. 
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| Paradoxically, fireproof con- 
struction results from fire. From the discov- 
ery of mortar for the Pyramids by burning 
gypsum, on through the ages to the manufac- 
) ture of modern Portland Cement, fire has been 
a pre-requisite in making fireproof masonry 
materials. Equally essential is the use of fire 
in petroleum refining. With skillful engineer- 
ing and research Alcorn has for 20 years met 
the increasingly complex demand of the 
changing techniques in processing every type 
of petroleum product. Alcorn installations in 
major refineries throughout the world are 
today setting new records for top perform- 
ance at lower operating costs. Consider the 
merit of Alcorn’s experience and knowledge 
for the solution of your heating problems. 


ALCORN 


Combustion Company 


SCHAFF BUILDING, PHILADELPHIA 
Los Angeles - Houston - San Francisco 














the motor with which it is used, cvyen 
in the higher horsepowers, the complete 
unit with motor having the size and 
appearance of two standard a-c motors 
coupled together. Gears are totally en- 
closed and run in oil. 


Safety Valve . 
FARRIS ENGINEERING COMPANY 


Farris Engineering Company, Pali- 
sades Park, New Jersey, announces 
development of a line of venturi-type 
safety valves with special provisions for 
constant accurate blow-off, exception- 
ally great capacity, complete tightness 
of re-seating, minimum escape of vapor 
into the surrounding space, and elimi- 
nation of angular distortion and fouling, 

The inlet venturi-tube nozzle of this 
design gives an unobstructed port and 
guided high velocity of the steam, which 
results in high lift and correspondingly 
great capacity. A “separator bell” 
causes the steam to make three changes 
in direction before passing into the at- 
mosphere, and includes a drain for the 
condensed moisture into the body, 
minimizing escape of vapor. The “sepa- 
rator bell” also helps to keep the spring 
cool by preventing steam from striking 
the spring, and improves freedom and 
maintenance of alignment by providing 
for higher support of the spring. 


Insulated Wire 
UNITED STATES RUBBER COMPANY 


United States Rubber Company, 
Rockefeller Center, New York, has an- 
nounced multiple-conductor wire and 
cable, insulated with a special Buna-S 
synthetic rubber latex. The new prod- 
uct has a much thinner insulating wall 
allowing 20 percent more footage 
of wire or cable per reel, an important 
improvement for field operations. 


Simplified Practice for 
Relief Valves Approved 


The proposed Simplified Practice 
Recommendation for Iron and Steel 
Relief Valves for Petroleum, Chemical 
and General Industrial Services, has 
been approved for promulgation, accord- 
ing to an announcement by the Division 
of Simplified Practice, National Bureau 
of Standards. It is identified as R205-44. 

The valves covered by this recom- 
mendation are primarily ittended for 
air, gas, vapor and liquid service re- 
quirements for oil refineries, gasoline 
plants, synthetic-rubber projects, and 
chemical plants. Some types are suit- 
able for general industrial service. 

Development of this recommendation 
was undertaken at the request of the 
Shipbuilding Division of the War Pro- 
duction Board, and is one of: several 
such recommendations proposed for the 
purpose of insuring adequate produc- 
tion of all types of safety and relie 
valves for all needs. 

The Petroleum Administration for 
War is the principal claimant agency 
for the relief valves found.in the pro- 
posed recommendation» and. representa- 
tives of the construction division of that 
office collaborated with the segment 
committee of the. Valve Industry Ad- 
visory Committée and the National Bu- 
reau of Standards in drafting the sim- 
plified list of Sizes and varieties. 

Until printed copies are available, 2 
limited number of mimeographed copies 
of the recommendation implied Pra 


from the Division of Simplified Prac- 


tice, “National Bureau 6: 


‘Standards, 
Washington 25, D. C. 
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* 86.6% Efficient Salt Removal (45 ptb to 6) 


* 900% Increase In On-Stream Time 
(3 days to 30) 
* Plugging due to salt eliminated 
* Corrosion from evolved HCL reduced 
* Quality of finished product improved 
(asphalt solubility) 

The experience of this Arkansas refiner is 
just one of many examples of improved re- 
finery operations brought about by Petreco 
Desalting. In refineries all over America 
Petreco Desalting is repeatedly eliminating 
salt plugging, preventing scaling, reducing 
corrosion, improving products and increasing 
on-stream time. These are times when inefh- 
ciency cannot be tolerated...if your charging 
crude is salt-bearing in any degree, discuss the 
situation with a Petreco engineer. He can tell 
you the results Petreco is getting on similar 
salt contents. 


PETRECO 


DESALTING RESULTED 
IN OUTSTANDING 
OPERATING IMPROVEMENTS 


PETROLEUM RECTIFYING COMPANY 


DEHYDRATING 5121 So. Wayside Drive, Houston 1, Texas 


648 Edison Building, Toledo 4, Ohio 
530 West Sixth Street, Los Angeles 14, Calif. 


Representatives in principal production and 


refining centers 





WHEN 
CONCRETE 
FLOORS 

NEED REPAIR 


—here’s the speedy way to get ef- 
fective, durable, lasting repairs that 











set overnight. Use Smooth-On No. | 
7B Quick Patch Cement. It comes | 


in powder form, you mix it with 
water to a thick putty and apply 
as you would plaster. Smooth-On 
Quick Patch sets overnighi, and 
expands slightly as it se:-, forming 
a metal-hard repair 
that stays securely 
in place withstand- 
ing heavy traffic. 


Order Smooth-On |» 
No. 7B in 5-lb., 25- (on cement 
lb. or 100-I1b. sizes. er 


FOLDER AND HANDBOOK 


Send coupon for folder tell- 
ing more about Smooth-On 
Quick Patch—also the free 
40-page Smooth-On Repair 


—, 


“QUICK PATCH 

























me M 
tester Boat anual showing how to 
Caras make countless repairs to 
Pema Rect plant and home equipment 
Bagpeee: Ruy! with Smooth-On Cements. 





170 diagrams. Pocket size. 





———=— Fill Out and Mail NOW ——-—— 


SMOOTH-ON MFG. CO.. Dept. 11 
570 Communipaw Ave., Jersey City 4. N .J. 


Please send me the Smooth-On Repair Handbook, 
with folder on Smooth-On Quick Patch. 


Do it witti SMOOTH-ON 


The iron Repair Cement of 1000 Usés 








Hooker Electrochemical Company, -Ni- 
agara Falls, New York, has announced 
appointment of Her- . - 
bert Heesch to its fe 

sales staff in the 
northern area of New 
Jersey. Heesch 
graduated from the 
University of Roch- 
ester as a chemical 
engineer in 1932 and 
joined the sales staff 
of Hooker Electro- 
chemical Company in 
1933, serving in the 
Eastern states until 
1937. Prior to his re- 
cent appointment he 


Herbert Heesch 


was a salesman with Heyden Chemical 
Corporation. 


Conoflow Corporation, recently or- 
ganized with R. B. Werey as president, 
has opened offices and manufacturing 
facilities at 2100 Arch Street, Phila- 
delphia, for manufacture and sale of de- 
vices for regulation and control of flow, 
and sale of specialized equipment of 
other manufacture used by the oil, gas 
and chemical industries. Werey, a grad- 
uate of the University of Michigan, is 
a member of the American Institute of 
Chemical Engineers. Until recently he 
was in charge of sales to the petroleum 
industry for The Brown Instrument 
Company. 


Pittsburgh Equitable Meter Com- 
pany-Merco Nordstrom Valve Company, 
Pittsburgh, has an- sees 
nounced appoint- | 
ment of J. E. Brown | 
as assistant to A. J. 
Kerr, general mana- 
ger of sales. All of 
Brown’s business ex- 
perience since grad- 
uation from Ohio 
University 38 years 
ago has been with 
this organization. He 
joined Pittsburgh 
Equitable Meter 
Company in 1906, 
and upon consolidation of that company 
with Merco Nordstrom Valve Company 
in 1926 he was made manager of the 
Chicago district office. The following 
year he returned to Pittsburgh as direc- 
tor of sales and of advertising. In 1942 
he was placed in charge of the home 
office sales order department, which 
duties he will continue as assistant to 
the general manager of sales. 





J. E. Brown 


Dresser Industries, Inc., Cleveland, 
Ohio, on November 2 acquired the as- 
sets of International-Stacey Corporation, 
which will be dissolved, and of its 
subsidiaries, which will continue in op- 
eration, the latter being International 
Derrick & Equipment Company, Roots- 
Connersville Blower Corporation and 
Stacey Bros. Gas Construction Com- 
pany. Ten companies now comprising 
the Dresser group manufacture a com- 
pletely rounded lkne of products, from 
pipe couplings to large pumps, blowers 
and compressors. Oscar M. Havekotte 
of Columbus, Ohio, for the past four 
years president of International-Stacey 
Corporation and of International Der- 
rick & Equipment Company, will con- 
tinue to head the latter company, and 
has been made a director of Dresser 
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Industries, Inc. Havekotte, after edu. 
cation at the University of Pittsburgh, 
began his. business career with Carne 

Steel Company, and was assistant treas. 
urer of Carnegie-Illinois Steel Corpora. 
tion when he made his present conneée- 
tion. i 





Diamond Alkali Company, Pittsburg, 
has purchased Emeryville Che 
Company, 405 Montgomery Street, 
Francisco, and will continue manufae. 
ture of silicate of soda, sodium m 
silicate, and silicate compounds at th 
plant at Emeryville, California. Stanle 
Pedder and Charles Eckland continue 
as president and vice president of the 
company, and no changes in personnel 
are contemplated except that Howard 
R. Bauer will be transferred from the 
Diamond Alkali Company’s San Fran- 
cisco organization to be general mana- 
ger of Emeryville Chemical Company, 


Elliott Company, Jeannette, Pennsyl- 
vania, has announced election of R. W 
Owens as vice presi- 
dent in charge of 
manufacturing. He 
joined the. company 
as assistant to the 
president in Febru- 
ary of this year, hav- 
ing previously had a 
wide experience of 
28 years in design 
and manufacture of 
electrical products. 
Frank H. Stohr has 
been appointed as- 
sistant to the presi- 
dent to succeed 
Owens. Stohr joined R. W. Owens 
Westinghouse Electric and Manufactur- 
ing Company after graduation from 
University of Iowa as an electrical engi- 
neer in 1922, and advanced to manager 
of that company’s industry sales de- 
partment, which position he help up 
until joining Elliott Company. 





Pennsylvania Salt Manufacturing Cor- 
poration, Chestnut Hill, Philadelphia, 
dedicated its new Whitemarsh Research 
Laboratories in a program of visitation 
from October 4 to October 7. During 
the four days, groups from _ various 
branches of science and industry visited 
the new facilities. C. F. Kettering, Gen- 
eral Motors research division, made an 
address the first day, when Leonard T. 
Beale, company president, presented the 
key to the laboratory to Dr. S. C. Og- 
burn, Jr., manager of research and de- 
velopment. 


Westinghouse Electric and Manufac- 
turing Company has announced appoint- 
ment of B. M. Brown 
as manager of the 
petroleum and chem- § 
ical section. He suc- 
ceeds Q. M. Crater 
who has been trans- 
ferred to Detroit as 
assistant manager of 
the industrial depart- 
ment office. Brown 
graduated ‘as an 
electrical engineer 
from University of 
Illinois in\ 1931. He 
joined Westinghouse 
as a member of the 
student course in 





B. M. Brown 
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THESE heat exchangers, nearing completion in 
the shops of the J. P. Devine Manufacturing Com- 
pany, division of H. K. Porter Company, Inc., at 
Mt. Vernon, Illinois, are all tubed with Anaconda 
Admiralty Metal Condenser Tubes. 
When placed in operation 

for one of the large oil compa- * &.&.% 
nies, they will be required to 
withstand the corrosive action 


BUY WAR BONDS 


as to provide rapid, efficient heat transfer. 

The wide variety of specialized copper alloys, 
the engineering experience and research facili- 
ties provided to so many manufacturers and users 
of heat transfer equipment are at your service. 

Publication B-2 lists Anaconda 
kk Condenser Tube Alloys, de- 
scribes manufacturing proc- 
esses, compositions and fields 


of condensing, cooling and re- Buy mote than before of application. We'll be glad to 
heating hydrocarbons as well to shorten the war send you a copy. tar86 
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THE AMERICAN BRASS COMPANY—General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company—In Canada: 


November, 1944—A Gulf Publishing Company Publication 


ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 
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TIME AND MONEY ARE SAVED WHEN 


ARE ON HAND 


, 
Users of Kellogg Castabies 
—KASTIC and KEL-CRETE 
reduce furnace shut downs 
‘by. making their own spe- 
cial shapes, jambs, door lin- 
ings, baffle walls, ducts, 
dampers, car tops, etc. by 
simply adding water to the 
scientifically prepared Kel- 
logg mixture. No waiting 
for delivery of special 
shapes from a distant point. 


KASTIC:.. 4 KEL-CRETE... 3 


KASTIC prepared in two KEL-CRETE is light in weight 
grades—Industrial and Domes- —60-65 pounds per cubic foot 
tic; both with a maximum work- with a maximum working tem- 
ing temperature of 2600° F. perature of 2000° F. 


Write today for bulletins giving information on these products 


THE M, W. KELLOGG COMPAN 








ce: 225 Broadway, New York 7, N. Y. Plant: Jersey City, N. J. 


KELLOGG CASTABLES 
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Designed for 
SOLVENT RECOVERY 
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HICKS ENGINEERS hove designed and in- 
stalled advanced equipment for Solvent Recovery far 
many industrial plants. We are prepared to offer a 
solution to your problem backed by sound engineer- 
ing experience. Consult us or write for bulletin. 


e ‘ 
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ESTABLISHED 1841 : 
PROCESS DIV. . . 5}/E. 42 ST., Ni.Y. C. Phone: MU, 2-5132 
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1941 and then served in the machinery 
electrification section until 1943. Durin 
that year he left the company to work — 
with Pomona Pump Company, Pomona, 
California, but returned to work inthe 
transportation department where he re. | 
mained until his present appointment, 


Ansul Chemical Company, Marinette ~ 
Wisconsin, announces that its owneg 
and operated sub- ' a 
sidiary, Dugas Engi- 

; Corporation, 


has become the 


Dugas Division of 

the parent company. 

John A. Sargent has 

been appointed plan- 

ning engineer for 

both units to coordi- 

nate progress and 

expansion after the 

war. Sargent has 

been with Wisconsin 

Public Service Cor- a4 
poration since 1920, J. A. Sargent’ | 
except for a four- 2 
year period, 1924-28, when he attended 
the University of Wisconsin to obtain 7 
a degree in electrical engineering. ; 


Foster Wheeler Corporation, 16 
Broadway, New York 6, recently hag 
acquired the services of Wayne C. Ed — 
mister as a process engineer in its petro- 
leum division. During the previous 15 
months, Edmister was in Washington 
with Rubber Reserve Company as su | 
pervisor of utilities for government 
owned synthetic rubber plants. Before 
going to Washington he was for 9 years” 
connected with Standard Oil Company ™ 
(Indiana) at Whiting, Indiana, as a) 
process design group leader in the re-~ 
search department. He is a graduate © 
of Oklahoma A. & M. College and © 
Cornell University. 


Graver Tank & Manufacturing Com- 
pany, East Chicago, Indiana, has ap- 
pointed Ben D. Pen- 
nington manager of 
its West Coast office 
at 908 South Atlantic 
Boulevard, Los An- 
geles. His major in- 
terest will be directed 
toward the construc- 
tion field in which he 
has had extensive ex- 
perience, particularly 
on the Pacific Coast. 

Recently’ he com- 
pleted supervising 
construction of a 
catalytic cracking 
plant in California. B.D. Pennington 


The Timken Steel and Tube Division, 
The Timken Roller Bearing Company, 
Canton, Ohio, announces appointment 
of A. F. Sprankle as metallurgical eng! 
neer of the division. He formerly was 
manager of the alloy bureau of Carnegie- 
Illinois Steel Company in the Pitts- 
burgh district. A graduate of Ohio State 
University, B.S. in metallurgical engi 
neering, Sprankle has done three years 
of laboratory work at Batelle Memorial 
Institute, Columbus, Ohio. In 1934 he 
first joined The Timken Roller Bearing 
Company, specializing in bearing an 
high-temperature steels. While in Pitts- 
burgh he gavé a series of lectures on 
alloy steels to post-graduate students 
at Carnegie Institute of Technology 
night schools. Besides ASM and AIME 
memberships, he has been active of 
the following committees: AISI-Alloy , 
Technical Committee, Ferrous Metal” 
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Bente refinery engineer dreams of starting from 
“s scratch and designing the perfect refinery. The 
entire project would be ideally laid out to a master 
plan. All equipment would be of the best obtainable 
quality—brand new—and of highest efficiency. That is 
close to what happened in building the new Cities Serv- 
ice Refinery at Lake Charles. 

This plant can turn out daily enough 100-octane 
gasoline for a 1000-bomber raid over Germany plus 
enough ordinary gasoline to move three armored divi- 
sions 100 miles. What’s more it can produce butadiene 
in quantities to supply one-tenth of the nation’s nor- 
mal rubber demands. 

In building this huge refinery, one of the world’s 
largest, 4,455 tons of NATIONAL Pipe and SHELBY Seam- 
less Tubing were used. This is by far the major portion 
of all the pipe and tubes used in the plant. « 


PNTTED STATES 


Lake Charles Refinery of Cities Service Refining Cor- 


poration, one of the world’s largest and most modern. 
Approximately 4,455 tons of NaTionaL Pipe and 
Tubing were used in its construction. « 





NaTIONAL Pipe and Tubes were chosen for a number 
of reasons: their record for reliable performance is 
unsurpassed—NaTIONAL makes all types and sizes and 
has the plant capacity to turn out large quantities of 
uniformly high quality material. The seamless process 
of manufacture itself results in superior pipe because 
there are no welds, no longitudinal lines of potential 
weakness. 

Our Bulletin No. 26, “Technical Data for Refineries,” 
contains complete specifications on all available types 
of NaTionaL Pipe and Tubing for this application. 


Write today for a copy. ~<a 


NATIONAL TUBE COMPANY 
. PITTSBURGH, PA. 
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THAT unusual-looking piece of 
equipment pictured below is a highly 
successful device developed by Oak- 
ite Research Engineers for the im- 
portant purpose of speeding up 
cleaning of tank car interiors. It is 
known as 


Oakite 
Interior Tank 
Cleaning Unit 

No. 324 


This scientifically engineered unit has 
proved itself capable of cleaning out 
MORE tank car interiors per day at 
substantially lower cost. Up to 50% 
Savings in time .. . 40% savings in 
cost have been reported. 


The Oakite Interior Tank Car Clean- 
ing Unit delivers a hot Oakite clean- 
ing solution under tremendous pres- 
sure and in such a way as to reach 
every inch of fouled interior surface. 
All deposits are removed. No pre- 
liminary steaming-out is required. 
Rinsing is accomplished with the 
same unit. 


FREE DETAILS! 


If you are looking for 
a successful way to 
expedite cleaning of 
YOUR tank car in- 
teriors investigate this 
low-cost Oakite meth- 
od. The personal serv- 
ices of our Technical 
Service Engineers are 
freely available. Ask 
us for a copy of Spe- 
cial Service Report 
giving complete de- 
tails. Inquiries invited 
. promptly an- 
swered! 


OAKITE PRODUCTS, INC. 
508 Thames Street, New York 6, N.Y. 
Technical Service Representatives Located in All 
Principal Cities of the United States and Canada 











lurgical Advisory Board; Sub-committee 
on Gun Forging, Bearing Sub-com- 
mittee and General Purpose Sub-com- 
mittee of WPB’s Technical Advisory 
Committee, and various project com- 
mittees of the National Research Coun- 
cil. 


Yarnall-Waring 
Company, Philadel- 
phia 18, announces 
appointment of F. C. 
Harry Vaughan to § 
the company’s Mid- £ 
west sales office at 
510 North Dearborn 
Street, Chicago. In 
addition to 6 years of 
industrial sales work, 
Vaughan served for 
14 years as chief en- 
gineer in three plants 
of a large Western F.C. H. Vaughan 
meat packing company. 


Hills McCanna Company, Chicago, 
announces appointment of D. D. 'Foster 
Company as its representative in the 
Pittsburgh area, with offices at 412 
Peoples Gas Building, Pittsburgh 19. 


The Patterson-Kelley Company, East 
Stroudsburg, Pennsylvania, has an- 
nounced appointment of Mid-Coast 
Sales Company, Esperson Building, 
Houston, to handle sales of its heat ex- 
changers and special equipment for the 
petro-chemical industries. Mid-Coast 
Sales Company recently was organized 
by Bernard F. Fallon. 


The Foxboro Company, Foxboro, 
Massachusetts, recently has employed 
Robert Beers on its sales force covering 
the New York-New Jersey territory out 
of its New York office at 420 Lexing- 
ton Avenue (17). After graduation from 
Yale (Sheffield) in 1924, Beers spent 
several years in the production depart- 
ment of Western Electric Company, 
followed by similar experience with 
American Brass Company and with 
Whitehead Metal Products. ‘For . the 
past two years he has been with WPB 
at Washington. 


J. P. Devine Manufacturing Company 
and Mt. Vernon Car Manufacturing 
Company, units of H. K. Porter Com- 
pany, Inc., announce appointment of 
William W. Greenway as production 
engineer. He has been production 
specialist for Austin Western Company. 


Pacific Pumps, Inc., is the new cor- 
porate name of Pacific Pump Works, 
Huntington Park, California. The cor- 
porate name of Mid-Continent Pumps 
Supply Company, Tulsa, has been 
changed to Pacific Pumps, Inc., Mid- 


| Continent Division. 


H. K. Porter Company, Inc., and 
subsidiaries have opened offices at 849 
Petroleum Building, Los Angeles 15, 
with Harold A. Hintz as district mana- 
ger, handling sales and engineering 
service for H. K. Porter Company, Inc., 
and Porter Process Division, Mt. 
Vernon Car Manufacturing Company, 
Devine Manufacturing Company, 
Quimby Pump Company, Fort Pitt 
Steel Casting Company and Porter- 
Blairsville Company. Hintz had his 
engineering education at University of 
Chicago, and for a number of years 
operated as Harold Hintz Company, 
industrial property management special- 
ists. More recently he was sales engi- 


neer for Axelson Manufacturing Com-. 


pany, Los Angeles. The company has 


‘\ 








“GUNITE’’| 
CONCRETE LININGS 


FOR: 

BUBBLE TOWERS @ STILLS @ HOT OIL 
SEPARATORS © STORAGE TANKS @ RE- 
FINERY VESSELS OF ALL TYPES @ EN. 
CASING AND FIREPROOFING STRUCTUR. 
AL STEEL AND PIPE @ LINING WATER 
STORAGE RESERVOIRS, DITCHES AND 
CANALS @ REPAIRING DISINTEGRATED 
CONCRETE AND MASONRY. 


WRITE — PHONE — WIRE 


GUNITE CONCRETE and 
CONSTRUCTION CO. 


CEMENT GUN SPECIALISTS 
ENGINEERS CONTRACTORS 


1301 Woodswether Road 
KANSAS CITY 6, MISSOURI 


District Branch Office: 
228 NORTH LA SALLE STREET, CHICAGO, ILL. 


Branch Offices: 
ST. LOUIS DENVER NEW ORLEANS HOUSTON 








PLIBRICO 


YGoutleza FIREBRICK 


The Answer to Your 


Refractory Problems! 


FOR boilers and stills—for patching and re- 
pare tes entire walls and complete relin- 
- librico teat lh es 
r-saving, trou ing ri 
refineries everywhere are adopting. 
Plibrico forms a solid, —r lining 
that eliminates the weak. joints, of Jaid-up 
fire brick i oe Flexo-Anchors pre- 
vent otgine No special shapes are re- 
quired; P ibrico comes in moist, plastic form 
and can be readily moulded to any shape. 
Your own maintenance men can install it 
or we furnish complete installation service. 
For extreme conditions, there is the 
Plibrico sectionally-supported air-cooled wall. 
And the Plibrico sus- 
pended arch for boiler 
arches and ‘still roofs. 
Both are erected with- 
out special tile or . 
heavy castings. 
These catalogs 
cover your 
requirements. 
Here is the complete 
Story of Plibrico linings, 
arches, air cooling, etc. 
k for your Plibrico 
catalog. Specify wheth- 


er eh -R.T. oF 
water tube boilers. 


PLIBRICO JOINTLESS FIREBRICK CO. 
1803 Kingsbury St., Chicago, Illinois 


Petroleum Réfiner—V ol, 23, No. 11 













RRA SN SS 





BAARAKRR A ARAN COIVSYY ror 
PAAASAANA SAAN ARISE a eee A A A KA 
KAKA ABRANRANARAARAAARARAALN ANA SS ie ae ae eae “7 4 
AR ARAAA ; (FE ELAECEE LOGE AEA FE MMA 
RA Aa bs RAIA SORA RN KAS Mem Nm ew a a A a 
whe CELLLAAE AL Gag 
VARA RIAN RARER AORN N ALAA all lol DA. af Cig ga Ke ag 
C4 (LA LEP BELA gin 





oF 
a a. 
ff # 








MAMA oe LC CEE. 


iform and can be read 


Pilates, Sheets, Billets 
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Other products include 


ALAN WOOD STEEL COMPANY 


MAIN OFFICE AND MILLS: CONSHOHOCKEN, PENNSYLVANIA : SINCE 1826. District Offices and Representatives: 


Philadelphia, New York, Boston, Atlanta 





production. Shown is the “A.W.” Super-D 
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St. Paul, New Orleans, Pittsburgh, Roanoke, Sanford, N.C., 


providing floors with maximum protect 


floors that w 
heat-proo 
in any 











‘Wain Street” 
iS GOING TO SEE 
ALOT OF CHANGES 


Every City Official, Engineer and Plant and 
Factory superintendent had better be ready 
and willing to go along in a lot of new 
changes for the active days of postwar. Your 
America is going to be a pretty alive and 

rogressive country. Things are going to 
oa a very rapidly. 

There is one mighty big and important 
fact that all should remember: . . . all 
progress, growth and‘ development will ab- 
solutely depend upon an adequate and thor- 
oughly dependable supply of water. 


As after World War |, Layne is now 
swinging over to industrial and municipal 
Well Water System installation work. The 
requirements for peace time need are now 
being given special attention. The building 
of Layne high efficiency pumps is continu- 
ing without let up. Field testing and drill 
crews are up to full strength. Ready now are 
all kinds of parts; supplies and new equip- 
ment for the enlarging or the reconditioning 
of old wells. All branches of Layne service 
ate ready to serve on important Water 
Supply work. 


If. your needs are for more water, or if 
your present system needs service, better 
get in touch with Layne without delay. For 
late literature, catalogs, etc., address Layne 
& Bowler, Inc., General Offices, Memphis 8, 
Tennessee. 


AFFILIATED COMPANIES: Layne- ~ayhamegs mY 
goat art, Ark. * Layne-Atlantic Co., Norfolk, 
Mp nme-Central Co., Memphis, Tenn. 
yne-N. ern Co., Mishawaka, Ind. 
ioawians Co., Lake Chari: La. * 
Well Co., Monroe, La. Layne-New York Co., 
New York 4 * Cone. Northwest Co., 
layne: -Ohio Co., Columbus. Ohio 


* La th: 2h Co., Houston, Texas * Layne- 
Western oO. maeans City * e-Western 
innesota, Minneapolis, Minn. * Inte - 


Co M ° 
tional Water ‘Suppiy Ltd., ndon, Ontario, Canada 


A 





WELL WATER SYSTEMS 
DEEP WELL PUMPS 


BUILDERS OF WELL WATER SYSTEMS 
FOR INDUSTRIES AND MUNICIPALITIES 
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said that plans also are in the making 
for an office at San Francisco. 


The Atlas Lumnite Cement C om- 
pany announces appointment of Roy T. 
Giles, service director, as sales manager. 
Giles joined the North Carolina high- 
Way organization in 1921, first as ma- 
terials engineer and later testing engi- 
neer. He joined Blaw-Knox Company, 

ittsburgh, as chief engineer of con- 
crete control and in 1928 joined the 
Atlas Lumnite Cement Company. He 
has spent much of his time in the de- 
velopment oi refractory concrete. Giles 
has written several articles on the sub- 
ject, including a paper presented at the 
annual meeting of the American Ceramic 
Society. 


The Foxboro Company, Foxboro, 
Massachusetts, has added Frank Renner 
to the sales staff working out of its 
Southern California office at 2307 East 
Eighth Street, Los Angeles. Renner’s 
recent experience has been with a West 
Coast company servicing industrial in- 
struments. 


American Brake Shoe Company has 
announced appointment of Robert B. 
Parker as assistant.to the president. His 
duties include research on sales and co- 
ordination, and responsibility for liaison 
between the company’s metallurgical and 
research laboratories and thesales and 
production staffs of the company’s 59 
plants. Parker is a graduate of Hotch- 
kiss School and Yale University. 


STATEMENT OF THE ped ay duel MANAGEMENT, 
CIRCULATION, ETC., REQUIRED BY THE ACTS OF 
CONGRESS OF AuGust 24, 1912, AND MARCH 3, 1933 
Of PETROLEUM REFINER published monthly at 
Houston, Texas, for October, 1944. 


STATE OF TEXAS, 
COUNTY OF HARRIS, 

Before me, a Notary Public in and for the State and 
county aforesaid, personally appeared A. L. Burns, who, 
having been duly sworn according to law, deposes and 
says that he is the Business Manager of PETRO- 
LEUM REFINER and that the following is, to the best 
of his knowledge and belief, a true statement of the 
ownership, management (and if q daily paper, the cir- 
culation), etc., of the aforesaid publication for the date 
shown in the above caption, required by the Act of 
August 24, 1912, as amended by the Act of March 3, 
1933, embodied in section 537, Postal Laws and Regula- 
tions, printed on the reverse of this form, to wit: 

1. That the names and addresses of the publisher, 
editor, managing editor, and business managers are: 

a Ray L. Dudley, 3371 Chevy Chase, Hous- 
ton 
gl Grady Triplett, 2113 Albans Road, Houston, 


onacing Editor, J. Kent Ridley, 612 Branard, 
Houston, Texas. 

Business Manager, A. L. Burns, No. 7 Chelsea Place, 
Houston, Texas. 

2. That the owner is: (If owned by a corporation, its 
name and address must be stated and also immediately 
thereunder the names and addresses of stockholders 
owning or holding one per cent .or more of total 
amount of stock. 

The Gulf Publishing Company, Houston, Texas; James 
Anderson, Houston, Texas; A. L. Burns, Houston, Texas; 
Jas. F. Carter, Jr., Tulsa, Okla.: Mrs. Mary Margaret 
Cashman, Houston, Texas; Bayard T. G. Dud!*y, Hous- 
ton, Texas; Estate of Dr. N. L. Dudley, Deceased, 
Houston, Texas; Ray L. Dudley, Houston, Texas; Estate 
of W. 8S. Farish, Sr., Deceased, Houston, Texas; Wm. 
V. Gross, Utopia, Texas; Mrs. Anita S. Lane, Houston, 
Texas; Chas. H. Lane, Houston, Texas; Tom W. Nelson, 
Houston, Texas; Wallace E. Pratt, New York, N. Y.; 
J. Kent Ridley, Houston, Texas; Mrs. Maud G. Sterling, 
La Porte, Texas; R. P. Swinsky, New York, N. Y.; 
O. R. Waller, Chicago, Iil. 

8. That the known bondholders, mortgagees, and other 
security holders o « or holding’ 1 per cent or more 
of total amount, of bonds, mortgages, or other securities 
are: None. 

4. Thet the two paragraphs next above, giving the 
names of the owners, stockholders, and security holders, 
if any, contain not only the list of stockholders and 
security holders as they appear upon the boo) of the 
company but also, in cases where the stockholder or 
security holder appears upon the books of the company 
as trustee or in any other fiduciary relation, the name 
of the person or corporation for whom such trustee is 
acting, is given; also that the said two paragraphs con- 
tain statements embracing affiant’s full knowledge and 
belief ‘as to the circumstances and conditions under 
which stockholders and security holders who do not 
appear upon the books of the company as trustees, hold 
stock and securities in a capacity other than that of a 
bona fide owner; and this affiant has no reason to be- 
lieve that any other person, association, or corporation 
has any interest direct or indirect in the said stock, 
bonds, or other securities than as so stated by him. 

. L. BURNS, Business Manager. 

Sworn to and subscribed before’ mé. this 21st day of 


September, 1944. 
P. J. AUCOIN, 
(Seal) Notary Public, Harris County, Texas. 
(My commission expires June 1, 1945.) 


Jones & Laughlin Steel Corporation 
has organized a subsidiary, Jones & 
Laughlin International Company, to aet 
as sales representative in Brazil. It js 
to simplify business procedure in con- 
nection with shipments from the United 
States and also indicates a general in- 
tention on the part of corporations to 
intensify exports after the war. 


American Die Casting Institute has 
been given the Ordnance Distinguished 
Service Award in recognition of its 
contribution to the war effort. 
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Steel Plate 
‘Fabricators and 
Contractors 


Products Storage 


Pressure Vessels 


For more information 
See Page 371 
in Refinery Catalog 


McNAMAR 
BOILER & TANK CO. 
Tulsa, Okla.— Salem, I. 
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PRODUCTS 
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SIDE ENTRANCE MIXERS 
PORTABLE & PERMANENT MIXERS 


KETTLES, AUTOCLAVES, DIGESTERS 
BLENDERS, PEBBLE &BALL MILLS 
pothesis Fe 


INTERNATIONAL ENGINEERING INC 
DAYTON, OHIO 
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